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How  Armstrong  Steam  Humidifiers 
Are  Used  in  Air  Conditioning  Systems 


The  design  of  Armstrong  Steam  Hu¬ 
midifiers  makes  them  an  excellent 
choice  for  air  conditioning  systems. 

Since  they  utilize  dry  steam,  Arm¬ 
strong  Steam  Humidifiers  do  not 
create  the  moisture  and  corrosion 
problems  common  with  some  meth¬ 
ods.  Dry  steam  is  readily  mixed  with 
air.  There  is  no  mineral  dust.  There 
is  no  lag  in  response  to  the  humidity 
control. 

The  air  modulating  model  of  the 
Armstrong  Steam  Humidifier  is  most 
commonly  used  with  air  conditioning 
systems.  (Electrically  operated  mod¬ 
els  are  also  available.)  The  air  oper¬ 
ator,  on  a  signal  from  a  pneumatic 
hygrostat,  opens  the  modulating 
valve  in  proportion  to  the  demand  to 
give  accurate  humidity  control  with¬ 
out  significant  overrun. 

For  air  conditioning  systems,  Arm¬ 
strong  Steam  Humidifiers  are  in¬ 
stalled  to  discharge  steam  directly 
into  the  plenum  chamber  or  into 
ducts.  Common  methods  of  installa¬ 
tion  are  shown  in  the  accompanying 
drawings  and  photograph. 


Fig.  1 — Armstrong  Humidifier  discharg¬ 
ing  to  duct  or  plenum  through  insulated 
nipple  which  should  be  as  short  as 
possible. 


Fig.  3 — Installation  of  an  air  modulating  Armstrong 
Humidifier  in  the  air  conditioning  system  of  a  hospital. 


Fig.  2 — Armstrong  Humidifier  discharg¬ 
ing  through  short  length  of  steam- 
jacketed  pipe.  Note  steam  supply  to 
humidifier  should  enter  top  of  jacket 
and  leave  at  the  bottom. 


The  total  installed  cost  of  Arm¬ 
strong  Steam  Humidifiers  in  air 
conditioning  systems  is  surprisingly 
low.  This  results  from  the  simplicity 
of  the  installation  plus  the  fact  the 
Armstrong  price  includes  the  integral 
air  operator,  strainer  and  steam  trap, 
items  that  are  customarily  extra.  The 
units  are  available  with  or  without 
hygrostat. 

When  you  have  an  air  conditioning 
job,  you  can  specify  Armstrong 
Steam  Humidification  in  confidence. 
Guaranteed  tabulated  capacities  are 
available  for  all  models  and  all  steam 
pressures.  The  units  themselves  are 
guaranteed  in  writing  to  satisfy  or 
purchase  price  will  be  refunded. 
Every  installation  is  backed  by  a 
sales  and  service  network  that  blan¬ 
kets  the  United  States  and  Canada. 


For  Complete  Information 

Bulletin  500 — 16  pages.  General  data  in¬ 
cluding  specification.s  and  capacities  of 
both  air  and  electrically  operated  models. 

Bulletin  600 — 4  pages.  Hospital  humidi¬ 
fication.  Contains  helpful  tables  for  all 
air  conditioning  jobs. 

Bulletin  505 — 8  pages.  Woodworking 
plant  humidification. 

Bulletin  506 — 8  pages.  Paper  fabricating 
plant  humidification. 

To  get  your  copy,  just  call  your  local 
Armstrong  Representative  or  write 
directly. 

ARMSTRONG 
MACHINE  WORKS 

8461  Maple  Street 
Three  Rivera,  Michigan 
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WEBSTER 

HEATING  AND  COOLING 


1.  AIR  CONDITIONING 

The  Webster  Newport  yeaT-round  air 
conditioners  are  compact  cabinet-type  “in-wall 
units.  Require  no  central  system  for  cooling 
— feature  self-contained  cooling  chassis  by 
Chrysler  Airtemp.  Permit  easy,  instant  control 
of  heating  or  cooling  from  individual 
unit  .  .  .  room-by-room,  zone-by-zone. 

Designed  to  connect  readily  to  existing 
or  new  steam  or  forced  hot  water 
heating  system.  New  all-electric 
model  ties  in  with  electrical  circuiting. 

Webster  also  makes  the  Riviera  lines  of 
heating-cooling  conditioners,  using  the  same 
piping  for  heating  with  warm  water,  cooling 
with  chilled  water. 


3.  STEAM 
HEATING 
SPECIALTIES 


2.  RADIATION 

Webster  “Tru-Perimeter”  Wal vector  and 
Baseboard  installations  provide  healthful 
wall-to-wall  steam  or  hot  water  heating  for 
every  application.  Attractive  wall-mounted 
steel  enclosures  blend  harmoniously  with 
any  type  of  decor.  Room  air  passes 
over  highly  efficient  finned-tube 
heating  element.  Air  currents  are 
gentle,  draft  free — to  blanket 
interior  walls  with  warm  air. 

Simplicity  of  piping  and  assembly 
minimizes  installation  costs. 

Webster  Convector  Radiators,  Cabinet 
Heaters  and  Propeller-Fan  Unit  Heaters  in 
a  wide  range  of  models  and  capacities  are 
designed  to  meet  every  space 
heating  requirement. 


Webster  steam  heating 
products  include 
Webster  Thermostatic 
Traps  for  low  and  high 
pressure  vapor  and  steam 
heating.  Radiator  Valves 
and  Floats  and 
Thermostatic  Drip  Traps  for 
a  wide  range  of  working 
pressures,  and  a  complete 
line  of  Process  Steam  Traps, 
Dirt  Strainers  and  Lift 
Fittings.  Detailed  bulletins 
are  available  on  all 
Webster  products. 


WeaSTBR  MBATIMO  AMD  COOLIMO  SPeCIALISTS  WELCOMC  THE  OPPORTUNITY  TO  WORK  WITH  YOU 
AMD  YOUR  ETAfP.  WHATEVER  YOUR  MEATIMO  AMD  COOLIMO  PROBLEM,  RELY  OM  THE  EXPERIENCE 
AMD  RESOURCES  OP  YOUR  WARREN  WEBSTER  MAM.  CALL  OM  HIM.  .  .  TODAY.  REPRESENTATIVES 
IM  PRINCIPAL  CITIES. 

WARREN  WEBSTER  A  COMPANY,  INC. 

HEATINS  •  COOLIN6 

CAMDEN  e.  NEW  JERSEY 
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SPECIAL 

CEMENT 


Plain  steel  plate  corrodes  even  under  |  Ordinary  cement  linings  tend  to  flake,  I  Pre-Krete  lining  remains  in  perfect 

normal  water  conditions.  .  crack  and  shrink,  resulting  in  high  condition  after  exhaustive  testing. 

I  maintenance  costs.  I 


SPECIAL  FORMULA  C-17  PRE-KRETE  is  a  rust  and  corrosion 
resistant  hydraulic  cement  lining  for  steel  storage  water 
heaters.  It  is  extraordinary  in  composition  and  uniformity. 
With  the  aid  of  special  additives,  it  doesn’t  chip,  crack  or 
.  flake  even  at  temperatures  up  to  900° F.  Still  more  impor¬ 
tant,  it  is  blended  in  Twin-Shell  blenders  designed,  devel- 
^oped  and  patented  by  P-K.  An  intimate  uniformity  results 


that  prevents  weak  spots  or  “holidays.”  Maintenance  costs 
are  lowered  appreciably. 

FACTORY  LININGS.  A  P-K  Pre-Krete  lined  water  heater  costs 
only  slightly  more  than  a  plain  steel  heater,  lasts  twice  as 
long!  A  strong,  durable  coating  is  applied,  including 
manhole,  coverplate  and  heating  element  nozzle.  All  mate¬ 
rials  and  workmanship  are  fully  guaranteed.  And  you  get 
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thermal  designing  that  has  maintained  an  unexcelled  repu¬ 
tation  for  over  75  years,  plus  advanced  fabrication  tech¬ 
niques  that  meet  all  ASME  specifications. 

ON-THE-JOB  LININGS  of  Pre-Krete  give  corroded  steel  ves¬ 
sels  —  open  as  well  as  closed  —  a  long,  new  life.  Uncondi¬ 
tionally  guaranteed  applications  are  made  by  franchised 
applicators  of  Pocono  Fabricators  Inc.,  a  division  of  Pat- 
terson-Kelley.  Downtime  for  lining  an  average  vessel:  about 
48  hours.  Also  available  for  “Do-it-yourself”  application. 


We’d  be  glad  to  send  descriptive  catalogs  and  more 
information.  Just  write,  telling  us  whether  you  would  like 
to  know  about  new  factory  lined  storage  water  heaters  or 
on-the-job  linings.  Address  Patterson-Kelley  Co.  Inc.,  East 
Stroudsburg,  Pa. 

FRANCHISES  AVAILABLE.  A  few  Pre-Krete  franchise  terri¬ 
tories  remain  open  in  our  nationwide  network.  Franchised 
applicators  are  carefully  chosen.  We’d  appreciate  your 
recommendations. 


ON-THE-JOB  LININGS 


(5;  FACTORY  LININGS 


PaMenon  Kelley 

Water  Healer  OivUien 

storage  water  heaters  •  instantaneous  heaters  •  convertors  •  freon  waterchillers  •  water  to  water  exchangers  •  gas  fired  storage  water  heaters 
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HIGH  SPOTS 


^  New  York  City's  first  Commissioner  of  Air  Pollution,  Dr.  Leonard  Greenburg, 
is  resigning  his  post  this  month  to  accept  an  appointment  as  professor  of  preventive 
medicine  at  Yeshiva  University’s  Albert  Einstein  College  of  Medicine.  He  is 
both  engineer  and  physician,  with  a  degree  in  civil  engineering  from  Columbia 
University,  and  a  Ph.  D.  in  public  health  and  an  M.  D.  from  Yale  University. 
Dr.  Cireenburg’s  department  has  been  considering  an  outright  ban  on  apartment 
house  incinerators,  but  is  currently  relying  on  stricter  enforcement  of  the  rules 
governing  their  use. 

^  Progress  in  the  design  of  atomic  power  plants  of  a  proven  type  now  has 
reached  the  point  where  it  is  possible  to  guarantee  plant  cost,  capacity  and  fuel 
consumption,  Gwilym  A.  Price,  chairman  of  the  board  of  directors,  Westinghouse 
Electric  Corporation,  declared.  He  spoke  on  the  occasion  honoring  him  with  the 
John  Fritz  Medal,  presented  annually  for  notable  scientific  or  industrial  achieve-, 
ment.  Presentation  was  made  at  the  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers.  Mr.  Price  is  the  first  man  with  a  non-engineering  back¬ 
ground  to  receive  the  award  in  its  58-year  history.  He  was  cited  for  his  leadership 
in  marshalling  the  forces  of  research  and  engineering  to  the  cause  of  developing 
atomic  power  for  the  national  defense  and  for  human  welfare.  Others  who  have 
received  the  medal  include  Lord  Kelvin,  George  Westinghouse,  Alexander  Graham 
Bell,  Thomas  A.  Edison,  Orville  Wright  and  Herbert  Hoover. 

^  The  first  ultra-modem  underground  nuclear  bomb-proof  city  in  the  United 
States  will  be  located  near  Albany,  N.  Y.,  it  was  announced  by  Prof.  Frederick  W. 
Edmondson  of  Cornell  University,  Ithaca,  N.  Y.  Limestone  formations  in  the 
area  of  Middleburg,  Schoharie,  and  Cobleskill  should  make  excavation  of  tunnels 
and  large  caverns  relatively  easy.  A  study  of  existing  transportation,  industrial, 
water,  sanitary,  and  agricultural  facilities  in  the  area  is  preceding  actual  con¬ 
struction  scheduled  for  completion  in  1965. 

Planning  will  include  placing  of  a  complete  manufacturing  plant,  employing 
about  1500  workers  underground,  a  nuclear  power  supply  to  supply  the  entire 
population  of  the  area  housed  in  underground  chambers,  and  new  buildings  above 
ground  situated  near  avenues  of  escape  into  the  underground  shelters.  Envisaged 
is  protection  for  a  community  that  can  continue  to  function  independently  for 
two  weeks  in  the  event  of  nuclear  war  while  producing  critical  equipment  for  the 
United  States  war  effort. 

^  Keep  Pace  Electrically  Ls  a  new  overall  theme  and  emblem  adopted  by  the 
electrical  industry  as  the  commercial-industrial  counterpart  to  the  Live  Better 
Electrically  program  in  the  residential  field,  announces  National  Wiring  Bureau, 
New  York  City.  National  advertising  will  begin  in  February.  Promotion  will 
apply  to  the  entire  electrical  field. 

^  Transmission  of  Heat  and  Vapor  through  Sandwich  Panels  on  page  83  of 
this  issue  presents  highlights  of  interest  to  heating  and  air  conditioning  engineers 
of  one  of  six  simultaneous  sessions  of  BRI’s  Fall  Conferences  in  Washington.  The 
Conferences  drew  a  record-breaking  900  people  from  the  United  States,  Canada, 
England,  South  Africa,  and  the  Soviet  Union.  BRI’s  Spring  Conferences  will  be 
held  in  New  York’s  Statler-Hilton  Hotel  on  April  5,  6,  and  7.  Included  in  the 
program  will  be  reports  on  the  operation  and  maintenance  costs  of  four  types  of 
buildings,  a  session  on  insulated  masonry  cavity  walls,  and  a  plastics  information 
workshop. 
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READI-FIN 

TYPtS/T 


Specify  READING 

:?hreadiess  COPPER  PM 


For  PRECISION  COPPER  TUBE  ^ 
Specify  MACKENZIE  WALTON  ^ 

(A  Subsidiary  of  READING  TUiE  CORP.) 

PAWTUCKET,  R.  I. 


•  Famous  for  Aaurato  and  Fino  Finish  Tubing 
>  Quality  Controlled  from  Start  to  Finish 
WIIHMmiA'*ii*'  ‘  II  . 


For  FINNED  - 
COPPER  TUBE 
Specify  READI-FIN® 


A  lino  of  hoot  transfer  tubing  made  by  Readi* 
Fin  Mfg.  Co.,  Inc.  (o  subsidiary  of  Reading 
Tube  Corp.,  at  Reading,  Pa.).  The  extended 
surface  is  extruded  from  the  tube  wall,  thus 
eliminating  the  possibility  of  fin  failures  result* 
ing  from  thermal  shock,  corrosion  and  erosion. 
This  “one-piece"  (integral)  construction  pro¬ 
vides  maximum  heat  transfer  efficiency,  rugged¬ 
ness,  easy  fabrication  and  freedom  from 
fouling.  It's  available  in  Water  Tube  types 
with  finned  or  plain  ends  and  in  Condenser 
Tube  types  with  finned,  plain  or  stripped  ends. 


READING  TUBE  CORPORATION 

Empire  State  Building,  New  York  1,  N.  Y.,  Plant:  Reading,  Pa. 


Distribution  Depots: 


REAOMi;,  PA. 


WOODSIDE.  LL,  N.Y. 

57-17  Northern  Blvd. 


PHILADELPHIA,  PA. 

921  Penn  St. 


CHiCACO.  ILL 

305  W.  31st  St. 


ATLAHTA,CA.  -  -  - -  - - 

690  Murphy  Ave.  OAKLAND.  CAUF.  LOS  ANGELES,  CAUF.  DENVER,  COLO. 

S.W.,  Unit  5,  Bldg.  B  410  Hegenberger  Rd.  120  No.  Santa  Fe  Ave.  2635  Walnut  St. 

DALLAS,  TEXAS — 9000  Sovereign  Row,  Brook  Hollow  Industrial  District 


CLEVELAND,  OHM 

4615  Perkins  Ave. 

HOUSTON,  TEXAS 

1121  Rothwell  St. 
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IN  TUBING, 
Nothing  Beats  Copp^er! 

IN  COPPER  TUBING, 

Nothing  Beats  READING! 
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WASHINGTON  OVBNTONBS 

by  LORING  F.  OVERMAN 

•  At  year-end  in  Washington,  preparations  for  the  pre-election  session  (rf  the 
86th  Congress  were  sounding  countless  overtones. 

What  about  tax  reduction?  About  social  security  extension?  About  defense 
programs;  space  projects;  labor-management  relations;  steel  stocks,  fuel  supplies, 
votes? 

Possibly  the  question  of  votes  was  sounding  the  dominant  note;  all  others  merely 
overtones.  With  that  likely,  this  was  the  outlook: 

•  There’ll  be  no  general  revision  of  tax  laws  in  1960. 

Such  is  the  conclusion  of  the  chairman  o(  the  House  Ways  and  Means  Committee, 
after  live  weeks  discussions  involving  31  panels  and  175  individuals. 

Next  step,  according  to  Chairman  Wilbur  D,  Mills,  (D-Ark)  will  be  for  staffs 
of  the  House  Committee,  the  Joint  Committee  on  Internal  Revenue  Taxation,  and 
the  Treasury,  to  review  the  testimony.  Reccmimendations  cannot  be  completed  in 
time  for  action  by  the  86th  Congress,  Chairman  Mills  made  clear. 

To  assuage  any  disappointment  his  explanation  may  have  caused,  voters  may 
hnd  Mr.  Mills’  concluding  comment  encoura^ng.  Said  he: 

“It  is  certainly  my  thought  that  our  tax  rates  are  much  too  high  from  the 
standpoint  of  incentives  and  eccHKxnic  growth.  I  hope  ffiat  as  a  result  of  these- 
hearings  and  their  analysis  by  the  staffs  we  will  be  able  to  find  some  means  for 
making  an  adjustment  in  the  tax  base,  while  at  the  same  time  keeping  the  level  (A 
revenue  collections  sufficient  to  meet  essential  expenditure  requirements.” 

•  Another  proposal  having  a  pleasant-to-voters  sound  concerns  social  security 
benefits  and  the  wherewithal  to  expand  them. 

To  be  proposed  by  Rep.  Henry  S,  Reuss  (D-Wis)  is  a  bill  to  provide  a  10% 
across  the  beard  increase  in  benefits,  to  permit  bendiciaries  to  earn  up  to  $1,800 
without  loss  of  benefits,  and  an  increase  to  $320  per  month  as  the  maximum 
family  payment. 

The  added  moneys  would  come  from  raising  the  taxable  pay  base  from  $4,800 
to  $6,000,  and  legislative  changes  to  increase  the  interest  yield  for  the  Social 
Security  Trust  Fund. 

•  Any  who  have  resented  the  sound  d  roaring  rockets  and  exploding  missiles  may 
find  a  constructive  overtone  in  a  recent  explanation  by  Lt.  Gen.  Bernard  A. 
Schriever,  chief  (rf  the  Air  Research  and  Develt^ment  Command. 

Explaining  that  surveillance-communications  satellites  could  scan  space  and 
warn  of  approaching  missiles.  General  Schriever  commented: 

“An  enemy,  knowing  that  he  could  not  achieve  surprise,  would  certainly  be 
dissuaded  from  initiating  an  attack.” 

The  general  conceded  the  political  and  scientific  value  of  moon-circling  and 
other  spectacular  projects,  but  said  his  own  pressing  concern  is  the  development  of 
satellite  warning  systems. 

“While  they  cannot  win  a  war,”  he  said,  “they  can  do  much  to  preserve  the 
peace,” 

•  Meanwhile,  not  caring  to  wait  the  perfecting  of  satellite  warning  systems,  the 
Federal  Housing  Administration  and  the  Office  of  Civil  and  Defense  Mobilization 
are  dmng  some  harmonizing  on  another  note — fallout  shelters. 

FHA  Administrator  Norman  Mason  and  OCDM  Director  Leo  Hoegh  are 
encouraging  building  contractors  and  private  builders  to  set  an  example  by  includ¬ 
ing  shelters  in  new  housing  developments.  FHA  will  consider  the  cost  of  home 
shelters  an  eligible  item  in  determining  property  values  for  mortgage  insurance 
purposes. 

(Continued  on  page  10) 
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A  FUTURE  OF  FAULTUSS  SERVICE 


£tc>  - 


IIIXIIII 


Municipal  Auditorium 


D  E  L  A  N  Y 

VALVES 


WASHINGTON  OVERTONES  (Continued  from  page  8) 

To  sufyport  the  OCDM  publication,  “The  Family  Fallout  Shelter”,  FHA  will 
issue  a  supplement  to  its  Minimum  Property  Standards  Manual.  The  supplement 
will  include  plans  and  specifications  for  shelters,  together  with  additional  con¬ 
struction  guidance. 

•  While  the  jet  age  may  pose  new  problems,  it  may  also  provide  certain  solutions. 

Example  is  the  proposal  by  a  pipeline  operator  to  pioneer  the  use  of  a  jet 

aircraft  engine  as  a  source  of  power  in  the  operation  of  a  natural  gas  compressor. 

In  the  new  project  the  conventional  massive  machinery  of  compressor  would 
be  replaced  by  a  jet  engine  and  power  turbine  to  drive  the  com01%SE6r.  The  planned 
10,500-hp  turbine  will  weigh  12  tons  as  against  356  tons  for  three  conventional  .  . 

gas  en^nes  producing  the  same  horsepower.  ^ 

•  Nearly  a  score  of  legislative  deadlines  requiring  decisive  action  will  stand  be¬ 
tween  Members  of  Congress  and  their  desire  to  adjourn  early  and  get  back  home 
for  electioneering.  Some  of  the  deadlines  are  of  indirect  interest  to  air-conditioning, 
heating  and  ventilating  people.  Others  are  directly  applicable.  Among  these: 

June  30 — expiration  of  authoiity  to  assign  priorities,  allocate  strategic  materials, 
and  expand  industrial  capacity  under  provisions  of  the  Defense  Production  Act. 

— authority  expires  for  loans  and  grants  for  hospital  construction  under  defense 
housing  and  community  facilities  programs. 

July  1 — Scheduled  to  drop  to  47%,  unless  renewed,  is  the  present  top  level 
rate  (rf  52%  for  the  corporate  income  tax. 

— authority  for  urban  renewal  under  Housing  Act  scheduled  to  expire. 

July  15 — ^Three  veterans’  aid  programs  due  to  expire:  direct  housing  loans  to 
veterans  in  small  towns  and  rural  districts,  guaranteed  housing  loans  to  World 
War  II  veterans,  and  vocational  rehabilitation  or  training  for  certain  veterans  of 
World  War  II. 

Oct.  1 — Final  day  for  extension  of  the  Federal  Housing  Administration’s  mort¬ 
gage  loan  authority  and  home  loan  improvement  program. 

Normally  such  deadline  le^slation  experiences  last-minute  passage.  With  early 
adjournment  desired  by  Members  of  Congress,  speedy  action  on  many  items  may 
be  anticipated.  Constituents  will  be  making  their  wishes  known. 

•  Within  sight  of  the  White  House,  the  headquarters  office  of  the  Air  Condition¬ 
ing  and  Refrigeration  Institute  is  making  optimistic  forecasts  for  the  decade  ahead. 

Says  ARI: 

“The  air-conditioning  and  refrigeration  industry  has  had  the  best  year  of  its 
relatively  short  history  in  1959,  and  1960  promises  to  break  all  records  for  the 
sale  of  all  types  and  sizes  of  equipment  using  the  mechanical  refrigeration  “cycle.” 

ARI  goes  on  to  predict  that  when  all  1959  figures  are  in,  the  total  will  be  20% 
ahead  of  1958,  and  10  to  15%  ahead  of  the  previous  best  year,  1956. 

Sales  included  some  200,000  centrally-instiled  home  air-conditioners  —  up 
nearly  40%  over  1958, 

Greatest  percentage  gain  was  for  heat  pumps  —  with  an  estimated  total  of 
40,000  for  1959,  compared  with  25,000  for  1958  and  fewer  than  2,000  in  1954. 

Installation  of  commercial  systems  for  offices,  apartments,  hotels,  industrial 
plants  and  similar  structures  also  climbed  during  1959  to  $600  million — 10% 
above  1958  and  60%  over  the  five-year-ago  (1954)  installed  value  of  $379 
million. 

Automotive  air  conditioning  is  another  field  which  ARI  believes  will  mushroom 
in  the  next  decade.  In  conclusion,  ARI  observes: 

“Military  uses  for  specialized  cooling  equipment  have  shown  a  great  growth 
in  the  past  four  or  five  years,  and  as  highly-developed  electronic  processes,  weapons 
syst^s,  test  facilities,  supersonic  aircraft,  and  nuclear-prt^lled  water  craft  be¬ 
come  an  ever  greater  part  of  the  nation’s  defense  equipment,  the  essentiality  of 
modem  refrigeration  will  be  more  apparent  and  vital.” 
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Look  for 

on  SOLDE^ND  Valves,  too 


...make  sure  of  long,  reliable  service 


Solder  Ends  . . .  Socket  Ends  . . .  Screwed  Ends 
. .  .  Flanged  Ends.  Whatever  the  lines  call  for, 
you  can  have  the  known  assurance  of  quality 
and  economy  for  which  the  Jenkins  Diamond 
trade-mark  stands.  ASK  your  Jenkins  Distrib¬ 
utor,  or  write  us  for  Folder  198-A  about 
Jenkins  Solder  End  Valves  —  Globes,  Gates 
and  Checks  —  that  cover  all  your  needs. 
Jenkins  Bros.,  100  Park  Ave.,  New  York  17. 

JENKINS  VALVES  ^ 


^  - 

^HOT  WATEI*  CiRCULATIN®  PUMRS 


HOT  WATER  RADIANT  HEAT  SYSTEM 
Copy  of  this  layout  No.  13  will  be  sent  on  request 
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NEWS  OF  THE  MONTH 


Consulting  Engineers  Brochure  Honored 


Thf  Consulting  Kiifiineers  Council 
l»r«Khurc.  t' ramenork  For  the  Fu¬ 
ture,  a  pultlic  relations  Iwioklet  out- 
linin}'  tin*  story  of  America's  consult¬ 
ing  enjrineeriiifj  j)rofession,  was  the 
re<  ent  re<  i|Hent  of  sjMH  ial  re<’Ofrnition 
hy  (rraphis  I'ress,  the  international 
yearbook  of  fira|)hic  am!  advertising 
art.  (filing  the  ('.E.(^  puhlicatinn 
“an  outstanding  example  of  graphic 
design”,  the  international  journal  re- 


Fr»*ezing  of  gn>und  to  |>ermit  the 
sinking  of  a  shaft  on  the  hanks  of 
the  P^st  River.  New  York  City,  as 
part  of  the  Newtown  Creek  Pollu¬ 
tion  Control  Project,  has  permitted 
rapid  progress  of  the  excavation. 
The  techni(|ue  of  o|w*ration  was  de¬ 
scribed  in  last  month’s  issue,  pages 
65-6. 

Freezing  started  August  4.  In  38 
days  the  ground  was  frozen  down  to 
heilriK'k.  123  ft.  ilown.  Although  the 
ground  is  a  mixture  of  marshy  soil 
and  (juicksand,  it  is  removed  as 
though  it  were  crushed  rock. 

As  digging  proceeds,  reinforcing 


quested  permission  to  supply  copies 
to  schools  of  art.  libraries,  printers, 
advertising  agencies  and  public  rela¬ 
tions  firms  in  the  United  States. 
Britain,  India,  Europe,  Japan  and 
South  Africa. 

Photographs  used  were  selettted 
from  among  hundreds  submitted  hy 
member  firms  to  show'  work  in  which 
consulting  engineers  had  prominent 
roles. 


rods  are  put  in  place  and  the  shaft 
lined  with  concrete.  On  December 
17,  the  shaft  was  nearly  100  ft. 
deep.  After  bedrock  is  reached, 
drilling  will  proceed  to  .300  ft. 

Initial  refrigeration  load  was  1.35 
tons,  which  fell  off  rapidly,  remain¬ 
ing  fairly  constant  after  70  days  at 
26  tons.  Two  York  55-ton  recipro¬ 
cating  ammonia  brine  chillers  sup¬ 
ply  17-deg  brine.  Equipment  is  so 
mounted  that  the  package  can  be 
sold  to  serve  ice  skating  rinks. 

General  contractor  is  Poirier  & 
McLane  Corporation;  freezing  con¬ 
sultant  is  Winston  Bros.  Company. 


RESEARCH  TEAM  QUESTIONS 
EXPENSIVE  SCHOOL  GYMNASIUMS 

Architectural  Research  Division  of 
the  Texas  Engineering  Ex|)eriment 
Station,  College  Station,  Tex.,  has 
been  awarded  a  grant  by  Education 
Facilities  I..aboratories,  Inc.,  to  con¬ 
duct  a  study  on  the  feasibility  of 
using  limited  shelters  for  physical 
education. 

According  to  the  Texas  Engineer¬ 
ing  Ext)eriment  Station  News, 
whether  limited  shelters  could  serve 
in  physical  education  in  many  in¬ 
stances  in  lieu  of  expensive  gymna¬ 
sium  structures  w  ill  be  determined  in 
research.  Educational  Facilities 
I..ahoratories.  Inc.,  is  a  nonprofit 
corporation  established  by  the  Ford 
Foundation  in  19.58. 

The  project  will  include  an  analy¬ 
sis  of  what  is  being  taught  in  physi¬ 
cal  education  and  how  existing  fa¬ 
cilities  are  actually  being  used. 

Evidence  of  Overdesign 

Existing  evidence  points  to  the  con¬ 
clusion  that  many  of  the  physical  edu¬ 
cation  activities  could  be  conducted 
without  ccjstly,  overdesigned,  gymna¬ 
siums,  even  in  moderately  cold  cli¬ 
mates,  it  was  stated.  The  research 
will  attempt  to  determine  the  limits 
of  environmental  conditions  which 
might  be  tolerated  by  a  physical  edu¬ 
cation  class  and  to  investigate  ways 
by  which  the  resulting  conditions 
might  be  realized. 

The  study  will  involve  a  survey 
and  analysis  of  existing  structures  in 
schools  and  in  industry  that  relate  to 
the  problem  to  determine  what  con¬ 
tributions  those  structures  offer  to¬ 
ward  the  solutions  of  physical  educa¬ 
tion  problems. 

Elements  and  devices  for  control¬ 
ling  the  environmental  factors  will  be 
sought.  The  elements  may  be  archi¬ 
tectural,  mechanical,  or  natural,  such 
as  trees,  shrubs,  and  other  landscap¬ 
ing  materials.  Architectural  Re¬ 
search  Division  will  use  its  archi¬ 
tectural  wind  tunnel,  lighting  dome, 
sun  lamp,  and  other  facilities  in  thu 
investigation  of  the  effectiveness  «»f 
such  elements. 

(More  news  on  page  14) 


Freezing  of  Ground  Hastens  Excavation 

in  Marshy  Soil  and  Quicksand 
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FLUOR 


*  Since  1919  Fluor  has  been 
building  cooling  towers 
throughout  the  world. 

(An  average  of  one  new  industrial 
or  commercial  cooling  tower 
is  erected  by  Fluor 
every  three  days.) 


OVER  40 
YEARS  OF 
COOLING 


TOWER 

EXPERIENCE 


Ask  for  our  brochure 

that  shows  why  Fluor  Towers 

mean  more  efficient  operation. 

See  our  exhibit  in  Dallas  at  the 

9nd  Southwest  Heating  and  Air  Conditioning  Exposition 
r ehruary  First  to  F ehruary  F ourth. 


your 

service  ^ 


Fluor 

PRODUCTS  COMPANY 


AIR  CONDITIONING 
|AND  REFRIGERATION 
COOLING  TOWERS 


A  division  of  The  FLUOR  CORPORA  TION,  Ltd. 


GENERAL  OFFICES: 


SANTA  ROSA,  CALIFORN  lA 
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Miniature  Cooling  Display  for  Dallas  Show 


News  of  the  Month 


mSUUTION  MMNIfACTlIRERS 
HAH  FHA  HEAT  LOSS  REVISIONS 

Htrvisions  <»f  Minimum  I’rnjierty 
StamlanJs  ilc^lin^  with  thermal  in¬ 
sulation  announeeri  Oetoher  2.‘i, 
19.V).  the  first  of  a  seritw  of  <  hanf;<*s 
ami  elarifieations  planned  hy  HI  A, 
will  prohahly  result  in  Iwtter  insula¬ 
tion  |>ractiee  iii  some  se<-tions  of  the 
rountry,  and  will  eneourape  the  use 
of  electric  he^t,  ac-cordinp  to  the  Na¬ 
tional  Mineral  Wool  Ass«»ciation. 

"Hie  new  text  contains  some  useful 
clarifications  of  the  MPS  (Section 
711-3 1  on  the  insulation  of  livinp 
units  in  peneral,  hut  for  houses 
heated  electriiallv  there  are  two 
basic  chanpes. 

First,  the  fipure  of  10  Btuh  is  spe«  i- 
fied  as  the  total  permitted  calcu- 
lateil  heat  loss  per  square  foot  <tf 
heatetl  fhntr  area  (  711-4.1 1.  Accord- 
inp  to  NMW'A.  this  sinple  national 
heat  loss  fipure  for  ele«-tric  heat  is 
consistent  with  HlA’s  policy  of  set- 
tinp  up  performance  standards  for 
all  types  of  heatinp.  The  40  Btuh 
fipure  is  neci*ssarily  a  compromise, 
and  alxtut  as  acct*ptahle  a  compro¬ 
mise  as  can  he  arrived  at  for  the  wide 
ranpe  of  climate  in  the  U.  S. 

In  the  previous  MPS,  insulation  is 
s|>e<‘ifn*tl  hy  reference  to  the  National 
f'de<trical  Manufacturers  Association 
Manual  for  Electric  House  Heatinp, 
a  widely  rei'opniztNl  standard  that 
calls  for  spix  ific  amounts  of  thermal 
insulation. 

The  sei’ond  Basic  revision  is  a  new 
formula  (1003-16.1)  for  eslimatinp 
annual  consumption  in  kilowatt 
hours,  the  result  of  a  field  study  un¬ 
dertaken  hy  the  Buildinp  Kesearch 
Advisory  Board.  This  will  provide  a 
lower  fipure  for  estimated  ofieratinp 
costs  than  the  cost  derived  from  an 
earlier  conservative  formula,  which 
was  derived  from  the  NKMA  house 
heatinp  manual. 

Elecfric  Heat  Gets  Boost 

The  peneral  effect  of  these  MPS 
revisions  will  he  to  make  it  easier  in 
two  ways  for  the  home-huyer  to  spe¬ 
cify  electric  heat  in  his  new  home. 
NMWA  stated.  First,  the  peneral  ef¬ 
fect  of  the  40  Btuh  re(|uirement  in  a 
preat  part  of  the  country  will  he  an 
improvement  in  insulation  practice, 
and  therefore  re<luced  initial  cost  of 
equipment  and  continuous  lower  op¬ 
erational  cost  for  the  life  of  the 


A  miniature  hut  complete  air  con- 
ditioninp  cycle  will  he  demonstratetl 
at  Drayer-Hanson’s  booth  at  the  2nd 
Annual  Southwest  Air-Conditioning 
EIxposition  in  Dallas  next  month.  In- 
clude<l  are  evaporative  condenser 
with  desujierheat  coil,  hloyer-fan- 
filter  assembly,  grille  outlet,  and 
control  panel.  All  components  of  the 
2(K)-lh  package  will  function  and  are 
visible  through  glass  enclosure. 

Shown  taking  an  advance  peek  are 
Fd  Paso  design  engineers  (left  to 


houst?.  Second,  the  new  electrical 
consumption  formula,  giving  a  lower 
estimated  annual  cost,  will  qualify 
customers  with  lower  incomes  for 
electric  heat  because  the  lower  esti¬ 
mated  monthly  exj)ense  will  |>ermil  a 
higher  mortgage. 

The  40  Btuh  rectuirement  is  more 
stringent  for  the  northern  sections 
than  the  earlier  version,  and  will, 
according  to  NMWA  calculations, 
call  for  thi<‘ker  insulation  there  than 
former  F"HA  requirements.  This  is 
in  line  with  recent  opinions  voiced 
hy  utility  executives  in  Wisconsin 
and  northern  Michigan,  that  even 
greater  protection  is  necessary  for 
satisfactory  installations  in  their 
area,  esj)ecially  with  ceiling  cable 
heat,  than  is  given  by  the  6-4-2  pro¬ 
gram.  previously  considered  ideal 
maximum  thickness  (6  inches  in  the 


right):  M.  I).  (hH)dwin;  John  Lan- 
tow,  partner  (tf  Monroe.  Licht. 
Higgins  and  Associates;  and  to  the 
rear.  Jack  A.  True,  of  Randall  and 
True.  Drayer-Hanson’s  El  Paso 
sales  agent,  George  H.  Jackson  from 
Herlin  Engineering  Company  (kneel¬ 
ing)  aids  in  the  demonstration  with 
an  assist  from  Irv.  Secord,  D-H  sales 
manager  (extreme  right).  Booth 
display^  will  he  keyed  to  the  firm’s 
SOth.Iyear  anniversary,  being  cele¬ 
brated  throughout  1960. 

% 


ceiling,  nominal  4  inches  in  side 
walls,  2  inches  over  unheated  base¬ 
ments  or  crawl  spaces.) 

Although  in  the  south  the  new  40 
Btuh  figure  is  a  relaxation  of  pres¬ 
ent  FHA  requirements,  the  statement 
continues,  in  actual  practice  not  many 
homeowners  are  likely  to  find  them¬ 
selves  paying  greater  monthly  heating 
bills,  for  the  use  of  thick  insulation 
is  growing  for  summer  comfort,  with 
or  without  air  conditioning. 

National  Mineral  Wool  Association 
is  investigating  the  possibility  of  a 
more  flexible  and  widely  applicable 
beat  loss  formula  that  would  take  in¬ 
to  account  local  degree  days,  design 
temperature,  and,  not  least  important, 
the  local  cost  of  energy,  so  that  in¬ 
sulation  minimum  requirements 
would  be  a  function  of  the  specific 
conditions  to  be  met. 
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Have  you  seen  this  new 
cast  drainage  fitting  for 
back-to-back  waste  lines? 

Anaconda  Fitting  1835-3-3  lets 
you  install  threaded  nipples  to 
copper  stock  prior  to  plostering. 

Our  fittings  catalog  lists  com¬ 
plete  ronge  of  drainage  fittings. 
Ask  for  Anaconda  Publication 
C-12. 


PREASSEMBLY  WITH  COPPER  TUBE  CUTS  COST.  You  save  time 
using  Anaconda  copper  tube  and  solder-joint  fittings  for  drainage  lines— 
plumbing  trees  can  be  assembled  in  the  shop  or  at  the  job— when  and 
where  it’s  most  convenient.  Copper  tube  gets  the  job  done  quicker— con¬ 
struction  schedules  are  maintained.  Fatigue  and  strain  from  handling 
heavy  materials,  particularly  in  overhead  work,  are  eliminated  because  a 
copper  installation  weighs  only  one  fourth  as  much  as  one  of  ferrous 
piping.  (No  heavy  tools  needed  either.)  Save  time,  effort  and  money- 
install  the  modern  drainage  system  with  Anaconda  copper  tube  and  fit¬ 
tings.  For  more  information  on  copper  tube,  write:  The  American  Brass 
Company,  Waterbury  20,  Conn.  In  Canada:  Anaconda  American  Brass 
Ltd.,  New  Toronto,  Ontario.  nm 


ANACONDA' 


COPPER  TUBE  AND  FITTINGS  for  soil,  waste  and  vent  lln 

Available  through  plumbing  wlllenil^.  Products  of  The  American  Brass  Company 
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Longer  Lengths-Fewer  Joints 


Preassembly-Saves  Time 


Compagt  Connections-Save  Space 


Lightweight  Copper-Easier  Installation 


New  Machines  Include  Kngines,  Generator,  t^ngine-C'ompressor  Unit 


A  group  of  new 
machines  has  been  an¬ 
nounced  by  various 
sources  over  the  past 
two  months.  The  group 
amsists  of  two  engines, 
one  electric  generator, 
and  a  free-piston  en- 
gine-compresst>r  unit. 

The  latter  is  described 
in  this  month’s  News 
of  Equipment  ami  Ma¬ 
terials  on  page  1 30. 

Engine  No.  I.  Cur- 
tiss-Wright  Corp.  has 
unveiled  a  new  internal 
combustion  engine 
which  it  said  combines  the  work  continuity  of  the  jet 
engine  with  the  high  efficiency  of  the  piston  engine. 
Called  the  Rotating  Combustion  Power  Unit,  the  engine 
boasts  low  fuel  consumption,  freedom  from  vibration, 
and  requires  no  valves,  springs,  camshafts,  pistons  or 
connecting  rtxis.  A  rotor  inside  the  engine  chamber 
and  a  crankshaft  are  the  only  moving  parts.  As  the 
rotor  turns,  a  mixture  of  gasoline  and  air  is  compressed 
and  tired  by  a  single  sparkplug.  The  exploding  gases 
deliver  the  power  to  the  crankshaft  through  the  rotor. 
The  company  will  not  give  full  details  of  operation 
until  the  engine  gws  into  production  later  this  year. 
Initial  units  will  be  in  the  100  to  700-hp  class;  other 
units  under  development  will  provide  a  complete  range 
from  5  to  .SOtMt-hp.  Applications  are  seen  in  all  fields 
of  transpt)rtation  and  industrial  |X)wer. 

Enftine  No.  2.  New 
in  General  Motors  Re¬ 
search  Laboratories  is 
a  40-hp  single-cylinder 
Stirling  Thermal  engine 
built  by  Philips’  GlcKi- 
lampenfabrieken  of 
Eindhoven,  The  Neth¬ 
erlands.  It  is  one  of 
three  experimental  pro¬ 
totypes  that  GM  is  cur¬ 
rently  testing  under  a 
1958  research  develop¬ 
ment  contract  with 
Philips. 

In  the  18(K)’s,  Stir¬ 
ling  engines  were  fairly 
common,  but  more  effi¬ 
cient  power  plants  replaced  them.  In  the  1930’s,  the 
Philips  firm  revived  interest  in  these  engines  by  apply¬ 
ing  modem  theories  of  heat  transfer,  aerodynamics, 
and  strength  of  materials.  Efficiency  of  the  Stirling 
cycle  was  increased  until  the  engine  proved  uniquely 
effective  for  extremely  low  temperature,  liquid  air 


refrigeration  units,  as  well  as  serving  as  a  prime  mover 
for  electric  generator  sets,  etc. 

Formerly  known  as  air  or  heat  engines,  Stirling  cycle 
engines  operate  by  external  combustion,  and  as  auxil¬ 
iary  power  plants  they  offer  a  number  of  attractive 
features.  They  are  virtually  noiseless,  lightweight  and 
portable,  and  they  utilize  various  types  of  fuels  or  heat 
sources.  Top  section  of  engine  contains  a  displacement 
piston  over  a  ix>wer  piston,  while  the  crankcase  is  in 
the  lower  section.  The  large  diameter  of  the  upper 
part  of  the  engine  actually  is  a  heat  exchanger  or 
radiator  around  the  working  cylinder,  which  contains 
a  3.5-inch  dia  piston. 

Generator  No.  1.  Ten  leading  power  companies  have 
joined  with  Avco  Corporation  in  a  research  and  de¬ 
velopment  program  which  could  revolutionize  the 
nation’s  electrical  power  industry  and  effect  a  25% 
increase  in  operating  efficiency.  Key  to  the  project  is 
the  elimination  of  the  turbine  generator  in  power  gen¬ 
eration  cycles. 

The  new  power  system  is  based  on  the  principles  of 
magnetohydrodynamics  (MHD),  the  study  of  the  inter¬ 
actions  between  a  magnetic  field  and  a  superheated, 
ionized  gas.  A  small  experimental  laboratory  device, 
utilizing  the  MHD  principle  to  generate  electric  power, 
is  operating  successfully  at  the  Avco-Everett  Research 
Laboratory  and  has  produced  more  than  10,000  watts 
of  power  for  about  five  seconds. 

Reproduction  of  a  system  chart,  below,  shows  a 
proposed  MHD  commercial  power  generation  cycle. 
Chemical  furnace  or  nuclear  reactor  (lower  left)  heats 
and  ionizes  working  gas,  which  then  flows  through 


magnetic  field  in  the  MHD  generator.  The  ionized  gas 
is  an  electrical  conductor  and  acts  like  the  armature 
which  passes  through  the  magnetic  field  to  generate 
electricity  in  a  conventional  power  plant.  Direct  cur¬ 
rent  is  tapped  off  the  ionized  gas  by  means  of  el  xtrodes 
in  the  generator.  Gas  is  then  cooled  in  regenerator  and 
heat  sink,  compressed,  and  preheated  in  regenerator 
prior  to  re-entering  furnace  for  heating  and  ionization. 
A  coal-burning  MHD  power  plant  is  also  seen  feasible 
for  the  future. 
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JANUARY,  mo.  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


Trane  announces 

major  advances 

in  air  conditioning, 
heating  and  ventilating 
equipment 


Trane  Research  and  Testing  Laboratory — “The  House  of  Weather 
Magic” — one  of  the  world’s  largest  laboratories  devoted  exclusively  to  heat  exchange 
problems.  Here  you  find  temperatures  as  low  as  minus  65  F.  or  as  high  as  2,500  F. 

60  MPH  gales  in  test  tunnels;  rooms- within-roo ms  for  special  critical  testing. 
These  show  the  extent  to  which  Trane  Engineers  probe  in  their  concentrated  search  for 
new  and  better  ways  to  improve  human  comfort  and  industrial  processes 
through  the  science  of  heat  transfer. 


From  “The  House  of  Weather  Magic,”  comes  a  group 
of  new  products  designed  to  meet  more  application 
problems  in  the  fields  of  air  conditioning,  heating  and 
ventilating.  Trane  engineering  and  research  have  played 
an  indispensable  part  in  the  introduction  of  this  new 
equipment.  Exhaustive  testing  and  analysis  assure  you 
that  it  will  meet  the  highest  standards  of  performance 
.  .  .  that  it  is  presented  to  you  with  accurate  ratings. 


Here  are  these  latest  developments  from 
"Tfie  House  of  Weather  Magic'* — 

•  Fully  hermefic  packaged  absorption  water  chiller,  for 

comfort  or  process  applications  wherever  steam  or 
hot  water  is  available. 

e  New  hermetic  reciprocating  water  chiller — with  hermetic 
compressor,  chiller  and  condenser  designed  and 
manufactured  by  Trane. 

e  Hermetic  model  of  the  TRANE  Reciprocating  Compressor 


eliminates  refrigerant  leakage,  overcomes  motor- 
compressor  alignment  problems. 

A  new,  compact  Unit  Ventilator  that  provides  extra 
usable  space — now  available  for  complete  air  con¬ 
ditioning,  as  well  as  heating  and  ventilating. 

Complete  new  lines  of  heating  and  cooling  coils  with 
new  header  designs,  new  fin  configuration,  smaller 
overall  dimensions— and  a  new,  exclusive  coil  selec¬ 
tion  method  for  pinpoint  accuracy  in  less  time. 

New  Central  Station  Air  Conditioners  with  more  sizes, 
more  combinations,  for  quicker,  less  costly  solutions 
to  a  wide  variety  of  apphcation  problems. 

A  new,  versatile  line  of  industrial  fans,  for  air  and 

material  handling. 

An  all-new,  space-saving  heat  pump  in  sizes  from  3 
through  15  tons. 

>  New,  smartly-styled,  gas-fired  Heaters  in  propeller,  duct 
and  blower  types. 


For  complete  information  on  these  latest  developments 
from  **The  House  of  Weather  Magic,”  turn  the  page 


Now— from  Trane:  the  first  fully  hermetic 


packaged  absorption  water  chiller! 


•  Hermetic  design 

•  Automatic  operation 

•  Single-shell  construction 

•  Factory  assembled  and  wired 

Here  is  the  industry’s  first  fully  hermetic  absorption 
type  water  chiller — the  T’rane  Absorption  Cold  Gen¬ 
erator.  This  advanced  hermetic  design  prevents  air  from 
entering  the  system  (the  chief  cause  of  capacity  reduc¬ 
tion,  crystallization  and  deterioration). 

Compact,  lightweight,  quiet  and  vibration-free,  the 
unit  may  be  installed  wherever  the  building  structure 
will  support  its  weight.  The  machine  operates  at  condi¬ 
tions  which  avoid  crystallization.  And  it  will  tend  to 
free  itself  of  any  crystallization  which  could  occur 
through  power  interruption  or  other  temporarily  ab¬ 
normal  conditions. 


•  Installation  flexibility 

•  Lower  installation  and 
operating  costs 

•  9  sizes— 100  to  350  tons 

The  Trane  Absorption  Cold  Generator  has  single¬ 
shell  construction  that  reduces  overall  size  and  per¬ 
mits  installation  in  areas  with  low  ceilings.  Factory 
assembled  and  wired,  it  has  been  specially  designed  to 
effect  substantial  savings  in  installation  time  and  costs. 
The  fully  automatic  operation  means  no  full-time  at¬ 
tendant  is  needed.  EfiScient  design  means  less  power 
consumption,  economical  operation.  The  new  Trane 
Absorption  Cold  Generator  can  be  used  for  comfort  or 
process  in  hotels,  apartments,  ofl&ce  buildings  and  in¬ 
dustrial  plants — wherever  steam  or  hot  water  is  available. 
It  is  now  available  in  9  capacities,  from  100  to  350  tons. 


New  Trane  Reciprocating  Cold 
Generator  now  hermetic— with 
Trane  chiller  and  condenser 

Long  an  industry  leader,  the  new  Trane  Reciprocating 
Cold  Generator  now  is  offered  with  hermetic  design  to 
provide  an  even  better  machine  for  a  wide  variety  of 
water  chilling  applications.  It  features  a  new  hermetic 
compressor,  new  chiller,  and  a  new  condenser  with  a 
built-in  sub-cooler.  These  major  components  are 
arranged  to  provide  a  truly  compact,  efficient  water 
chiller;  all  three  are  designed  and  built  by  Trane. 

Trane  Reciprocating  Cold  Generators  are  small 
enough  to  pass  through  a  standard  36*-wide  commer¬ 
cial  door.  Designed  for  R-22  and  R-12— 11  sizes,  from 


10  to  100  tons.  All  units  are  available  with  either 
pneumatic  or  electric  controls.  Factory-wired  control 
panels  are  mounted  on  unit,  eliminate  on-the-job  wiring. 
Compressor-chiller  units  are  available  for  use  with 
remote  evaporative  or  air-cooled  condensers. ' 


Now!  A  hermetic  model  of  the  Trane 
Reciprocating  Compressor 


•  Designed  for  R-22  and  R-12 

•  Single-housing  construction 

•  Multi-step  capacity  control 

•  Exclusive  internal  thermal  protector 

The  Trane  E  and  F  Open  Compressor,  introduced  in 
1959  and  proven  by  extensive  field  testing,  is  now  also 
offered  in  a  new  hermetic  design.  This  unit  is  designed 
for  the  more  rigorous  demands  of  R-22;  it  is  not  a  con¬ 
verted  R-12  machine.  It  does,  however,  perform  effi¬ 
ciently  at  the  lower  pressures  of  R-12. 

The  unit  is  of  single-housing  construction.  Motor 


and  compressor  are  in  one  shell,  with  a  bolted  end  cover 
for  easy  access.  This  minimizes  alignment  problems 
possible  with  other  hermetic  compressors  that  have 
two-part  housing  (motor  section  and  compressor  sec¬ 
tion)  bolted  together.  It  eliminates  adjustment  and 
realignment  call-backs  often  required  on  open  type 
compressors. 

An  exclusive  internal  thermal  protector,  located  in 
the  motor  windings,  protects  against  any  condition 
that  causes  high  motor  temperatures.  Multi-step  capac¬ 
ity  control  reduces  starting,  stopping,  saves  power, 
adds  years  of  life  to  the  unit.  Available  in  capacities 
from  10  to  100  tons. 


Trane  Commercial  Self-Contained  Air  Conditioners  feature  the 
new  Trane  Hermetic  Compressor.  Quiet,  compact  units  provide 
maximum  cooling  comfort  for  commercial  and  industrial  appli¬ 
cations.  Air  or  water-cooled  models  in  capacities  from  10  to 
50  tons.  Designed  for  easy  installation  within  or  outside  of  the 
conditioned  space. 


True  hermetic  design  eliminates  crankshaft  seal  and 
coupling;  means  quiet  operation,  simplified  installation. 
Large  suction  chamber  and  cylinder  head  safety  springs 
provide  slugging  protection. 


New  space-saving  design!  Units  are  only  deep;  blends  components  into  a  continuous  unit.  Top  surface 

heating  units  21%  thinner,  heating-cooling  units  29%  covered  with  patterned  hard-top  material.  Units  con- 

thinner  than  other  units  available.  Modern  design  .structed  of  14  gauge  steel;  shelving,  16  gauge. 


New  Trane  Unit  Ventilator. ..  now 
available  with  air  conditioning! 


Versatile  schoolroom  units  now  heat,  ventilate  and  cool; 
space-saving  design  provides  more  usable  classroom  space. 


Now  there’s  a  Trane  Unit  Ventilator  system  to  meet 
the  requirements  of  any  climate,  any  school.  These 
versatile  units  are  now  available  with  air  condition¬ 
ing,  as  well  as  heating  and  ventilating.  The  refrigera¬ 
tion  may  be  included  when  the  system  is  installed — or 
added  later.  The  units  can  be  equipped  so  future  cool¬ 
ing  requires  only  the  addition  of  a  source  of  chilled 
water.  No  additional  piping  to  the  unit  is  necessary. 

Now  only  11 deep,  Trane  Unit  Ventilators  give 
you  extra,  usable  classroom  space.  And  the  same  space¬ 
saving  cabinet  design  is  used  for  all  types  of  units — hot 
water,  steam,  chilled  water  and  electricity. 

The  Trane  Kinetic  Barrier  action  provides  wall-to- 
wall,  powered  air  distribution  (for  heating,  ventilating 
and  air  conditioning)  through  continuous  outlets  below 
the  windows.  This  exclusive  Trane  feature  means  ideal 
classroom  comfort,  all  day  long. 


For  your  next  school  job,  make  it  a  Trane  Unit 
Ventilator  system  to  save  valuable  floor  space,  to  re¬ 
duce  installation  and  operating  costs — while  providing 
the  ideal  schoolroom  climate. 


FIVE  VERSATILE  SYSTEMS 

Versatile  Tranb  Unit  Ventilators  give  you  just  the  type 
of  system  you  want.  And  all  types  use  the  same  cabmet 
styhng.  All  units  available  in  28' — as  well  as  32'  height. 

IAir  CondWoning — heating,  ventilating  and  cooling — 
•  by-pass  control — hot  wat^  and  chillra  water. 

2  Heating  and  vsnHIoting — valve  control — steam  or  hot 
•  water. 

3  Heating  and  ventilating — by-pass  control — suitable  for 
•  all  climates — hot  water  only. 

4  Heating  and  ventilating — by-pass  control — suitable  for 
•  mild  cumatee — hot  water  omy. 

5  Heating  and  ventiicrting — electric  resistance  heating 
•  element — step  control. 


Complete  new  lines  of  all  types  of 
heating  and  cooling  coils 

New  casing,  new  headers,  new  fin,  new  tube  arrangement 
provide  these  outstanding  features: 


•  Compactness 

•  No  air  by-pass 

•  A  truly  drainable  coil 

•  Non-freeze  coil  design  with  1-inch  tubes 

to  provide  optimum  temperature  distribution 

•  Rugged  cast-iron  headers  result  in 
lower  water  pressure  drop 

•  A  truly  cleanable  coil 

Here  is  the  all-new  line  of  Trane  Heating  and  Cooling 
Coils  with  major  design  improvements  that  will  provide 


maximum  efficiency,  and  fast,  easy  maintenance. 

The  new  Trane  Sigma-Flo  Fin  design  increases  heat 
transfer  efficiency.  A  new  casing  design  reduces  overall 
dimensions,  eliminates  air  by-passing  the  coil,  mini¬ 
mizes  moisture  carry-over  on  dehumidifying  coil. 

The  new  cooling  coil  line  features  an  all-purpose  coil, 
a  completely  drainable  coil,  a  completely  cleanable  coil 
and  p  direct  expansion  coil.  New  heating  coils  feature  a 
non-freeze  design  with  one-inch  O.D.  tubes  as  standard, 
to  provide  optimum  temperature  distribution  across 
the  face  of  the  coil.  This  is  a  “premium”  coil  at  a 
standard  price. 


Type  N  coil,  non-freeze  design,  with  one-inch  O.D.  tubes  that 

Provide  uniform  temperature  distribution  across  coil  face, 
ositive  freeze  protection. 


TypeW  all-purpose  water  cooling  coil,  from  return  end.  Rug¬ 
ged  cast-iron  headers  provide  most  efficient  flow  distribu¬ 
tion.  Cover  is  removable  for  easy  fleld  maintenance. 


Vertical  cross-section  of  cooling  coil  Sigma-Flo  Fin.  Wavy  de¬ 
sign  increases  turbulence,  improves  heat  transfer  efficiency, 
results  in  more  compact  design. 


Now!  A  new  cooling  coil  selection  method*  from  Trane 
that  assures  pinpoint  accuracy,  cuts  selection  time! 


The  Trane  Company  presents  an  altogether  new  selec¬ 
tion  method  for  cooling  coils  that  is  simple,  quick, 
easy  to  use — and  highly  accurate.  It  provides  coil  selec¬ 
tion  accuracy  over  a  wide  range  of  conditions — based 
upon  theory  and  correlations  that  have  been  developed 
by  exhaustive  test  programs. 

The  Trane  coil  selection  method  is  more  accurate 
than  present  practices  because  (1)  it  takes  into  account 
the  effect  of  fin  efficiency  and  surface  temperature  for 


wetted  surface  conditions.  (2)  It  provides  an  accurate 
mass  heat  transfer  factor  under  wetted  surface  condi¬ 
tions.  (3)  Heat  transfer  potential  is  based  on  wet 
bulb  temperatures. 

With  this  exclusive  Trane  development,  greater 
accuracy  will  be  assured  through  easy-to-use  charts 
plotted  from  electronically  computed  data.  For  com¬ 
plete  information  on  how  you  can  use  this  new  method 
in  your  work,  just  call  your  nearby  Trane  Sales  Office. 

♦I’at.  applied  for. 


New  Trane  Central  Station 
Air  Conditioners  solve  more 
air-handling  problems 

Draw-through  and  Multi-Zone,  low  and  medium-pressure 
units  provide  overall  versatility  and  flexibility 

The  new  Trane  Climate  Changers  give  you  more  sizes,  maintenance  problems.  The  entire  unit  is  tested  at  the 
more  combinations,  for  quicker,  less  costly  solutions  to  a  factory — as  a  unit — just  as  it  will  be  installed  on  the  job. 
wider  variety  of  application  problems.  Regardless  of  the  application  problem,  Climate 

There  are  more  sizes,  to  give  you  just  the  capacity  Changer  units  can  be  selected,  step-by-step,  to  meet 
you  need  for  a  given  application.  The  units  are  smaller,  the  individual  job  requirements.  There  are  draw-through 
more  compact,  to  solve  difficult  installation  problems.  and  Multi-Zone  models  available  in  low  and  medium- 
The  Climate  Changer  fan  assembly  is  electronically  pressure  types,  in  a  wide  range  of  capacities  from  1,200 
balanced  before  shipment  to  minimize  installation  and  to  47,000  cfm. 


Check 
these 
advanced 
Climate 
Changer 
features: 

•  More  compact— dimensions  drastically  reduced. 

•  More  sizes  available— 14  sizes,  from  3  to  63  sq.  ft.  coil  area. 

•  Girefully  rated— tested  as  a  unit;  complete  fan  assembly  electronically  balanced  before  shipment. 

•  Improved  damper  design— mixing  box  design  eliminates  stratification;  opposed  blade  dampers  for 
better  control. 

•  Improved  casing  design  —  1'  insulation  prevents  sweating  panels;  full-length  drain  pan  under  fan  and 
coil  protects  against  water  carry-over;  pitched  coils  for  complete  drainabUity;  coils  located 

to  minimize  wiping. 

•  New  coil  design— one-inch  O.D.  tube  non-freeze  coil  (exclusive  with  Trane);  completely  drainable 
coils  available;  new  Sigma-Flo  Fin  design  for  increased  efficiency. 

•  Multi-Zone  units — provide  independent  and  variable  control  for  up  to  14  zones;  damper  section 
permits  maximum  flexibility  in  zone  selection. 

•  New  coil  selection  method — exclusive  with  Trane;  assures  pinpoint  accuracy  in  less  time!  (see  page  5). 


One  standard  housing  design  is  used  for  all 
wheel  types  on  the  new  Trane  Industrial 
Fans.  Housing  is  fully  convertible,  designed 
for  easy  installation. 


3  wheel  types  available,  (a)  Air  handling 
wheel  for  air  fumes,  gases,  uses  backward  in¬ 
clined  blades.  Spun  steel  hub  plate  and  side 
plate  provide  added  strength,  (b)  Granular 
material  handling  wheel  has  straight  blade 
for  longer  wear;  handles  materials  such  as 
dust,  grain,  exhaust  from  grinding  machines, 
(c)  Stringy  materials  wheel  for  conveying  air 
with  materials  such  as  wood  shavings,  paper 
strips  and  fibers. 


New  Trane  Industrial 
Fans  are  versatile,  sturdy, 
economical  to  operate 

Three  basic  wheel  types  solve  a  wide  variety  of 
air  and  material  handling  problems 

Here  is  a  modem  fan  line  with  the  latest  advancements 
for  industrial  applications — from  Trane,  a  leading  manu¬ 
facturer  of  fans  engineered  for  comfort  and  process. 

These  new  Trane  Industrial  Fans  are  designed  and  built 
to  exacting  specifications  .  .  .  tailored  to  the  job  require¬ 
ments.  They’re  rugged;  they’re  versatile;  in  all  the  AMCA 
established  standard  wheel  sizes  from  19  in.  to  64  %  in. 

Trane  Industrial  Fans  have  been  designed  to  handle 
air,  fumes,  gases  and  materials  in  a  wide  variety  of  indus¬ 
trial  applications:  exhausting  from  pickling  tanks,  grinders, 
and  woodworking  equipment;  for  pneumatic  conveyance 
of  materials  such  as  cast  iron  borings,  sand,  cement,  salt, 
grain,  paper,  wood  chips,  powdered  coal,  dry  cotton  and 
wool— and  many  others.  They  are  also  designed  for  high 
temperature  applications.  Engineered  for  efficient,  quiet 
operation,  the  fans  are  designed  for  low  power  consumption. 

Here's  how  Trane  Industrial  Fans  are 
designed  for  the  toughest  industrial  jobs: 

e  High  mechanical  efficiency— Smooth,  efiicient  opera¬ 
tion  cuts  power  costs  to  a  minimum,  keeps  noise  level 
down.  Blade  design  prevents  trapping  of  material. 
Formed  inlet  design  directs  the  air  into  wheel,  minimizes 
turbulence.  Shape,  width,  number  of  blades  labora¬ 
tory-tested  to  assure  optimum  results. 

•  Sturdy  construction — Fan  shafts  are  machined  to  close 
tolerances.  Heavy-duty  ball  bearings  are  used.  Tight 
tolerances  between  fan  wheel  and  shaft  prevent  loosen¬ 
ing  and  imbalance.  Standard  housing  for  all  wheel  types 
is  arc- welded.  Easily  accessible  mounting  bolts  simplify 
installation.  Housings  have  both  vertical  and  horizontal 
angle-iron  bracing  for  extra  strength.  All  parts  phos- 
phatized  before  painting. 

•  Versatility— Available  in  a  full  range  of  capacities  for  a 
wide  variety  of  uses.  Optional  accessories  include  cool¬ 
ing  wheels  for  bearings,  shaft  seals,  dampers,  corrosion- 
resistant  coatings,  corrosion-resistant  metals. 


Trane  announces: 


A  compact,  efficient  heat  pump— in 
sizes  from  3  to  15  tons— for  domestic, 
industrial  and  commercial  jobs 


This  new  Trane  Heat  Pump  broadens 
the  famous  Trane  line  of  packaged  De¬ 
luxe  Self-Contained  Climate  Changers 
for  homes,  stores,  oflSces  and  factorim. 
Compact,  modem,  it  is  designed  for  in- 
the-room  or  remote  installation. 

The  Trane  water-to-air  Heat  Pump 
is  easy  to  install.  Water  piping  and  con¬ 
nections  are  easily  accessible.  Fans  can 
be  rotated  in  the  field  to  change  air  dis¬ 
charge  direction.  Features  new  Trane 
Sigma-Flo  Fin  Coil  for  greater  effi¬ 
ciency  in  less  space. 

TtANE  HEAT  PUMP  FEATURES: 

•  Easyto  install— Easily  accessible  piping 
and  connections.  Completely  factory- 
wired.  Fans  easily  rotated  in  the  field. 


•  FuU-rafsd  capacity— Matched  compo¬ 
nents  are  laooratory-tested  to  assure 
peak  performance,  maximum  effi¬ 
ciency. 

•  Prs-wirsd  controls —Automatic  ther¬ 
mostatic  control  cha^e-over  from 
heating  to  cooling  available. 

•  Compact  cabinet — Attractive,  baked 
enamel  finished  cabinet  takes  little 
floor  space.  All  components  mounted 
on  steel  frame  to  prevent  vibration. 
Cabinet  design  provides  easy  access 
for  service  and  maintenance. 

•  Removable  refrigeration  cycle— for 

easy  maintenance,  service. 

•  5  sixes — 3, 5, 7^^,  10  and  15-ton  units. 


The  new  Trane  gas-fired  Heater  is 
available  in  3  basic  types:  Propeller, 
using  the  new  Trane  Fan.  Used  with¬ 
out  ducts,  within  area  to  be  heated. 
Blower  type  uses  a  centrifugal  fan,  for 
duct  or  free  air  delivery.  Duct  heater 
for  separate  fan  systems;  ideal  for  use 
with  Trane  Self-Contained  Air  Con¬ 
ditioners. 


Now!  Propeller,  duct  and  blower 
gas-fired  Trane  Heaters  with 
crisp,  compact  design! 


This  new  Trane  gas-fired  Heater  is 
smartly  styled  to  look  “at  home”  in 
any  surroundings.  Its  compact,  efficient 
design  reduces  weight  and  makes  it 
easy  to  install  in  minimum  space.  An 
aluminized,  all- welded  heat  exchanger 
assures  trouble-free  operation,  long  life. 
The  steel,  ribbon-type  burners  have 
stainless  steel  inserts. 


An  exclusive  Trane  Control  Pack¬ 
age  provides  on-off-automatic  thermo¬ 
stat,  low  limit  switch,  high  limit  switch. 
Optional  2-speed  unit  has  switch  to 
control  motor  and  two-stage  valve. 
Motor  speed  and  gas  input  are  bal¬ 
anced  for  maximum  efficiency,  econ¬ 
omy,  comfort.  Complete  range  of  ca¬ 
pacities  from  25,000  to  250,000  Btu. 


TRANE  GAS-FIRED  HEATER  FEATURES: 

a  Attractive,  compact  styling — Efficient  design  reduces  weight,  means  more 
Btu’s/ pound,  lower  shipping  and  installation  costs, 
a  Exclusive  Louver  Fin  Diffuser — Performance  proven  on  famous  Trane 
Model  H  Unit  Heaters;  steers  heat  for  pinpoint 
comfort,  gives  lateral  control. 

a  TRANE-made  Propeller  Fan  —  Designed  exclusively  for  unit  heaters. 

Aluminum  construction;  quiet,  efficient  operation, 
a  Versatile — Complete  range  of  capacities  from  25,000  to  250,000  Btu. 
Three  types:  Propeller,  Blower,  Duct. 


For  any  air  condition/  turn  to 

TRflllE 

/MANUFACTURING  ENGINEERS  OF  AIR  CONDITIONING,  HEATING, 
VENTILATING  AND  HEAT  TRANSFER  EQUIPAAENT 

TNC  TRAMC  COMfARY.  LA  CROSSE.  WIS.  •  SCRANTON  NFS.  DIV,.  SCRANTON,  FA.  •  CLARKSVILLE  NFS.  OlV.. 
CLARKSVILLE.  TENN.  •  TRANE  COHFANT  OF  CANADA.  LINITED.  TORONTO  •  100  U.S.  AND  It  CANADIAN  OFFICES 


Six  Petro  package  units  replaced  three  big  boilers  in  the  Masonic  Temple,  Dayton,  Ohio.  Consulting  Engineer— Schweiger,  Heady  and 
Associates,  Dayton;  Heating  Contractor— Reiniger  Plumbing  &  Heating  Co.,  Dayton;  Petro  Distributor— Southmayd-Rankin  Co.,  Dayton. 


Advantages  of  Petro  small  package  firing 


Avoids  wasteful  use  of  boiler  capacity 

Outdoor  thermostats  put  additional 
boilers  "on  the  line"  one  at  a  time 
— or  take  them  off — according  to 
weather  changes.  These  Petro  units 
not  only  save  fuel,  but  (quoting  Mr. 
William  C.  Simpson,  Executive 
Manager  of  the  Masonic  Temple 
Association  of  Dayton).  "We  do 
not  have  the  extremes  in  building 
temperatures  which  ygre  formerly 
experienced.” 


Fuel  automatically  selected  by  weather 

Petro  firing  units  automatically 
switch  from  gas  to  oil  when  out* 
door  temperature  falls  to  20  de¬ 
grees.  This  relieves  the  gas  lines  of 
an  extra  load  during  periods  of 
peak  demand,  and  a  lower  gas  rate 
is  frequently  given  by  the  utility  in 
such  cases.  Gas  firing  is  automat¬ 
ically  resumed  as  temperature  rises. 
With  full  automatic  control  only 
minimum  supervision  is  necessary. 


No  stack  needed 

Petro  forced  draft  firing  units  elimi¬ 
nate  high  stacks.  In  fact,  the  only 
flue  connection  necessary  is  to  a 
simple  vent  for  the  spent  products 
of  combustion. 

DEPENDABLE  Petro  firing . . 

Petro  engineering  stresses  simple, 
non-temperamental  design  and 
rugged  construction.  These  qual¬ 
ities,  consistent  for  over  half  a 
century,  have  made  Petro  famous 
for  thorough  dependability. 


Ma/I  this  coupon  for  more  information 


Makers  of  quality  heating  and  power  equipment  since  1903 


PETRO 

3202  Wtst  lOith  Str««t,  Cleveland  II,  Ohio 
(In  Canada;  80  Ward  Street,  Toronto,  Ontario) 

Please  send  me  literature  and  specifications  on  the  money-saving 
Petro  Package  Unit. 
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New,  Enlarged  Second  Edition  of 
Seii-out  Shop  and  Fieid  Manual 

Gives  44%  More  Ready-te*Use 
Information  at  NO  Increase  in  Price! 

Pipefitters,  steamfitters,  layout  men,  contractors,  plumbers — 
anyone  concerned  with  the  layout  and  installation  of  pipe — can 
find  ready  answers  to  all  pipefitting  problems  in  the  PIPEFITTERS 
HANDBOOK.  To  save  time  in  bending,  fitting,  welding,  offsetting, 
joining  or  laying  out  pipe,  just  open  PIPEFITTERS  HANDBOOK 
to  the  appropriate,  easy-to-find  table,  and  do  the  job  quickly  without 
complex  calculations. 


CONTENTS 


PIPE  BENDING:  Setback  and  Length  of  Bend — 
Offset  and  Crossover  Bends — Expansion  U -Bends 
— 90°  Turns — Coils — Minimum  Bending  Radius 
—Wrinkle  Bends.  SCREWED  OFFSETS:  Com¬ 
mon  Offset  Connections — Travel  and  Run — Roll¬ 
ing  Offset — Screwed  Turns — Screwed  Coils.  MI¬ 
TERED  JOINTS:  Welded  Turns — Mitered  Coils 
—Mitered  Brackets — Templates  for  Mitering. 
PIPE  DIMENSIONS:  Iron  and  Steel  Pipe — Cop¬ 
per  Tube.  SCREWED  FITTINGS:  Threading 
Pipe — Standard  Threads — Fitting  Dimensions — 
Clearance  for  Turning — Laying  Lengths.  BUTT 
WELDING  FITTINGS:  Elbow.  Tees  and  Crosses 


This  book  is  based  on  the  actual  working  notebook  of  a  success¬ 
ful  pipefitter  with  35  years’  experience.  Forrest  R.  Lindsey  knows 
his  craft  and  knows  what  YOU  need  to  save  time  in  the  field  or  in 
the  shop.  Every  working  table  has  an  easy  example  of  how  to  use 
it  and  is  backed  up  by  data  you  can  apply  in  your  work:  Laying 
lengths  and  dimensions  of  all  standard  pipe  (including  plastic)  and 
fittings,  screwed,  welded,  soldered  or  flanged;  pipe  support  spacing; 
how  to  make  joints  at  any  angle;  construction  of  brackets;  areas 
and  volumes  of  many  different  shapes;  and  much  more  shown  in 
the  table  of  contents  at  the  left. 

The  second  edition  provides  126  more  pages  of  useful  informa¬ 
tion  on  many  more  subjects  than  the  first.  It  extends  the  range  of 
time-saving  tables  for  bending  and  offsetting  pipe  and  covers  addi¬ 
tional  kinds  of  pipe  and  fittings.  A  complete,  new  treatment  of 
plastic  pipe,  and  a  comprehensive  subject  index  are  included. 


—Valves.  FLANGES  AND  FLANGE  FIT¬ 
TINGS:  Drilling  Flanges — Fitting  Dimensions — 
Valve  Dimensions — Flanges  and  Gaskets.  SOL¬ 
DER  JOINT  FITTINGS:  Soldering  and  Brazing. 
U-BOLTS.  SPACING  OF  HANGERS.  WATER 
IN  PIPES.  PIPE  EXPANSION.  CONTENTS  OF 
TANKS.  IDENTIFICATION  OF  PIPING  SYS 


Ideal  for  use  in  the  shop  or  in  the  field,  PIPEFITTERS  HAND¬ 
BOOK  is  designed  for  long  life  and  service.  Handy  to  use,  in  a 
convenient  pocket-size,  it  is  printed  in  large  black,  non-smudge 
type  on  durable  paper.  You’ll  want  it  with  you  on  every  job . . . 
in  the  shop  or  in  the  field.  Send  for  it  today! 


TEMS.  VALVES.  PLASTIC  PIPE:  Dimensions 


and  Pressure  Limits — Characteristics.  METALS: 
Spark  Tests — Sheet  Metal  Weights — Weights  and 
Melting  Points.  STEAM.  MATHAMATICAL 
DATA:  Circumferences  and  Areas  of  Circles — 


416  pages  qq  Indexed 

248  illustrations  4*74 "  x  6 Vs" 


THE  INDUSTRIAL  PRESS,  93  Worth  Stroot,  Now  York  IS,  N.  Y. 

Pleas*  send  me  .  copies  of  PIPEFITTERS  HANDBOOK. 

Q  Check  or  money  order  is  inclosed.  Send  book(s)  postpaid.  All  orders 
from  foreign  countries— except  Canada — must  be  accompanied  by  pay¬ 
ment  in  full  including  50c  per  book  postage  and  handling. 

Q  Send  book(s)  and  invoice  including  postage.  I  will  pay  within  five  days 
if  I  decide  to  keep  the  book(s). 

Q  Bill  me  Q  Bill  company 

Name  . 

Company  . 

Company  Address  . 

City  . Zone  . State  . 

Home  Address  . 

(KUl  In  1»<I  line  onl)  If  you  want  book  sent  to  your  home)  A(’H&V-l/60 


Squares  and  Square  Roots — Areas  and  Volumes — 
Reciprocals  of  Numbers.  WEIGHTS  AND  MEAS¬ 
URES.  CONVERSION  TABLES:  Inches  to  Deci¬ 
mals  of  a  Foot — Fahrenheit-Centigrade — Feet  of 
Water  to  psi — Psi  to  Feet  of  Water — Cubic  Feet 
to  Gallons — Gallons  to  Cubic  Feet — Miscellane¬ 
ous  Conversion  Factors — Useful  Formulas.  TRIG¬ 
ONOMETRY:  Trigonometric  Functions — Right 
Triangle  Formulas — Solving  Problems.  FIELD 
LAYOUT  OF  ANGLES:  Angles  on  the  Steel 
Square — Angles  on  the  Six-foot  Rule.  PIPEFIT¬ 
TERS  DICTIONARY. 


To  order  use  handy  coupon  holow  or  eirelo 
letter  P  on  postpaid  card  last  page. 
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THIS  MODERN  ENGINEERING  TEXT  TELLS  YOU 

HOW  TO  DESIGN,  BUILD  OR  BUY 
INDUSTRIAL  EXHAUST  SYSTEMS 

Revised,  Expanded,  Up-to-Date 
Third  Edition  of  Standard  Reference 


John  L.  Alden's  classic  text  on  designing,  building  and  buying  in¬ 
dustrial  exhaust  systems  Itas  been  brought  up-to-date  to  meet  modern 
standards  of  industrial  environment.  This  new  edition  takes  note  of  the 
strides  made  in  the  variety  and  quality  of  devices  and  techniques.  Among 
the  new  advances  and  developments  it  treats  are:  fog  filters,  reverse  flow 
filters,  venturi  scrubbers  and  multiple  miniature  cyclones. 


$6.00 

256  Pages 
137  Illustrations 

To  order,  use  coupon  below  or  circle  letter  E 
on  postcard,  last  page 


Both  a  modern  engineering  text  and  a  practical  guide  for  contractors, 
building  owners,  hygienists — this  book  is  the  ideal  source  of  information 
for  anyone  concerned  with  the  industrial  environment.  Typical  of  its 
practical  value  are  the  drawings  and  detailed  specification  for  hoods 
serving  a  wide  variety  of  industrial  situations.  And  it  demonstrates  the 
use  of  data  and  design  principles  with  an  example  of  how  to  design  a 
system. 


CONTENTS 


Flow  of  Fluids— 

Conveying  Fluid  •  Standard  Air  •  Conipresiibility 
•  Suspended  Solids  •  Static,  Velocity,  Impact  I’ret- 
sures  •  Bernouilli*#  Theorem  •  Critical  Velocity  • 
empirical  Formulas  •  Reynolds  Number  •  Turbulent 
Flow  •  Pipe  Friction  •  Velocity  Distribution  •  Flow 
of  Mixtures. 

Hoods  for  Dust  Coutrol — 

Hood  Types  •  Machine  Hood  Design  e  Dusts  • 
Hasards  •  Dispersion  •  Suction  Openings  e  Hood 
Contours  and  Characteristics  •  Flanged  Hood  Faces 
e  Adjacent  Planes  •  Coarse  Particles  •  Typical 
Exhaust  Hoods. 

Hoods  for  Fumo,  Smoko  ond  Vapor  Control 

Canopy  and  Double  Hoods  •  Face  Velocities  • 
Multiple  Suction  Connections  •  Semi>Canopies  •  Rear 
Hoods  •  l>ateral  Tank  Exhaust  •  Slot  Velocities  e 
Blow-and-Exhaust  Hoods  •  Booths  •  Bench  Hoods 
e  Foundry  Shake*Outs  •  Welding  Fume  Control. 


Shapes  •  Tangential  Cyclones  e  Cyclone  Inlets  and 
Outlets  •  Cyclones  in  Tandem  •  Dust  Bins  •  Axial 
Flow  and  Inertial  Separators  •  Scrubbing  Towers  e 
Venturi  and  Cyclone  Scrubbers  •  Filters  •  Electro¬ 
static  Precipitators  •  Individual  Exhaust  Units. 

Low  Progture  Couvoyor^— 

Conveying  Velocities  •  Volume  Required  •  Suction 
vs.  Pressure  Systems  •  Unloading  and  Feeding  De¬ 
vices  •  Venturi  Tube  Theory  •  Typical  All-Pressure 
Conveying  System  •  Tandem  Fans  e  Economic  Pipe 
Sites  •  Relay  Systems. 

Coufrifu9ol  Exhaust  Fauv— 

System  Pressures  •  Fan  Rating  Pressures  *  Power 
Consumption  e  Performance  Curves  •  Effect  of 
Speed  and  Site  on  Fan  Cbaraeterislics  cFan  Types  • 
Drives  e  Noise  and  Vibration  e  Dust-Separating  Fans. 


Axial  Flow  Foug— 

Propeller,  Tubeaxial,  Vaneaxial  Fans  •  Represen¬ 
tative  Installatsons  •  Drives  o  Characteristics  • 
Sound  Level  •  Axial  Flow  vs.  Centrifugal  Fans. 

Structural  Dotatls  aud  System  PlaiMiu9— 

Tapers  •  Elbows  e  Tees  o  Equalisers  e  Blast 
Cates  •  Joints  •  Qeanouts  •  Dampers  o  Switches 
•  Pipe  Supports  o  Fire  and  Explosion  Hasards  • 
Ejector  Systems  •  Self-Clearing  Mains  o  Makeup  Air. 

Fluid  Muasurumuuts  and  Thulr  Inturprotatioi^— 
Manometers  •  Impact  Tubes  •  Pitot  Tubes  * 
Anemometers  o  Estimating  Rate  of  Flow  o  Measuring 
Hood  Coeficients  o  Flow  Direction  Finder  •  Tests  to 
Establish  Conveying  Velocities  •  Locating  and 
Diagnosing  Trouble  o  Power  Requirements  •  Power 
Reduction. 


Air  Flow  Through  Hoodo— 

Velocities  at  Dust  --Sources  o  Exploring  Hoods  • 
Hood  Face  Velocities  •  Pipe  Sites  and  Hood  Suction 
e  Air  Volume  •  Coefficieut  of  Entry  o  Orifices  and 
Noxxles  •  Static  Pressures  e  Suppressed  Contraction 
e  Flow  Calculations  •  Increasing  Flow. 

Pipu  Rusistoucu-^ 

Conveying  Velocity  o  Friction  Loss  in  Rectangular 
Pipes  o  ‘^Velocity  Head  Rule**  e  Friction  Loss  in 
Hose  •  Elbows  o  Aspect  Ratio  •  Angle  of  Turn  • 
Approach  Velocity  •  Compound  Elbows  •  Venturi 
Elbow  e  Equivalent  Orifico  o  Enlargements  •  Tapers 
o  Contractions  o  Toes  o  Breechings. 

Plpiog  Dusigi^ 

Procedure  o  Data  Sheets  o  Calculation  of  Typical 
Piping  System  •  Increasing  Hood  Suction  o  Piping 
Failades  o  Design  of  Purchased  Systems. 


Dust  Soporaforg 

Characteriatsca  •  ESciency  o  Discharge  o  Mechanics 
•  Siso  •  Gravity  Qiambers  •  Settling  Chamber 
Velocities  o  Resistance  o  Vortical  Flow  Through 
Cyclone  •  Factors  Affecting  Separation  •  Angular 
Travel  o  Application  of  Cyclones  •  Pressure  Drop 
Through  Cyclones  •  Low-l.oss  Cyclones  •  Cyclone 
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Please  send  me  .  copies  of  Design  of  Industrial  Exhaust  Systems. 

Q  Check  or  money  order  is  enclosed.  Send  book(s)  postpaid.  Foraign 
orders — except  from  Canada — must  be  accompanied  by  payment  in 
full,  including  50c  postage  charges  per  book. 
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Thermostatic  Expansion  Valves 


Constantly  Improved  ...  but  never  changed! 


i  1934  Selective  Charges 

j  1934  Replaceable  Power  Element 

/ 

\  1934  Replaceable  Parts 

^  1934  Solder  Flange  Bushings 

j 

1935  Flat  Welded  Diaphragm 
\  1948  Flow  Master  Element 
V  1951  Level  Master  Control 


Modifications  will  always  he  made, 
but  always  to  improve  the  product .  . 
never  to  change  it! 


SPORLAH 


Compare  this  original 


I 


These  quiet,  compact,  highly-efficient  units  are  designed 
for  installations  where  it  is  most  feasible  to  use  a  single 
unit  to  provide  varying  degrees  of  conditioned  air  for 
several  zones. 

•  Easy  to  assemble  and  install  —  shipped  with  section- 
alized  units,  including  fan  and  coil  sections,  zone 
dampers  and  optional  accessories. 

•  Dependable,  maintenance-free  operation  —  heavy- 
gauge,  corrosion-resistant  construction  insures  long, 
satisfactory  life  on  the  job. 

•  Convenient  to  service  —  handy  access  doors,  remov- 


Individual  Year  ’Round 
Comfort  for  all  with  this 
one  compact  unit !  Tem¬ 
perature  is  controlled 
by  mixing  cooled  and 
heated  air  in  correct 
proportions  to  suit  each 
conditioned  space.  No 
need  for  separate  re-heat 
coils  and  their  controls. 
Control  for  each  area 
can  be  manual  or  com¬ 
pletely  automatic. 


able  panels  and  outside-located  bearings  simplify 
servicing  needs. 

•  Flexible  —  many  combinations  available  —  optional 
floor  or  ceiling  mounting  clips  available;  can  be 
adapted  to  any  combination  of  heating,  cooling 
and/or  dehumidifying. 

•  Space-saving  design  —  unique  coil  angle  permits 
maximum  coil  face  area  within  minimum  headroom 
and  length. 

Investigate  the  many  advantages  of  “Buffalo”  Zone 
Control  Cabinets.  Call  your  “Buffalo”  engineering 
representative,  or  write  for  Bulletin  AC-220. 

“Buffalo”  brings  you  “Q”  Factor  value  —  the  built-in 
QUALITY  that  provides  trouble-free  satisfaction  and 
long  life. 


BUFFALO  FORGE 
COMPANY 

Bwfftalo,  N.T. 

Buffalo  Pumps  Division,  Buffalo,  N,  Y. 

Canadian  Blower  &  Forge  Co.,  Ltd.,  Kitchener,  OnL 


VENTILATING  AIR  CLEANING  AIR  TEMPERING  INDUCED  DRAFT  EXHAUSTING  FORCED  DRAFT  COOLING  HEATING  PRESSURE  BLOWING 
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INSTALL  IT  OUTDOORS 


The  McQuay  “AL”  AIRCON  air  cooled 
condenser  provides  the  ultimate  in  flexibility  by 
combining  refrigerant  condensing  with  heating 
and  ventilating.  You  can  utilize  condenser  heat  for 
heating,  and  this  AIRCON  may  also  be 
used  for  exhaust  ventilation,  saving  both  time 
and  money  in  installation,  maintenance 
and  operating  costs. 

“AL”  AIRCON  is  compactly  designed,  and  because 
of  a  very  low  silhouette,  will  not  detract 
from  the  appearance  of  a  building  when  roof 
mounted  ...  the  largest  model  is  less  than 
4V4  feet  high,  unnoticeable  from  tho  street. 

“AL”  AIRCON  condensers  are  available 
in  8  different  fan  discharge  arrangements  and  in  16 
different  unit  arrangements  ...  all  standard.  Each 
condenser  coil  is  factory  circuited  in  single  or 
multiple  sections  to  meet  specific  requirements  of 
either  air  conditioning  or  refrigeration  applications. 
Contact  your  nearest  McQuay  representative. 
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An  Anniversary . . .  and  a  Promise 

For  75  years  this  company  has  been  building  boilers. 

We  are  grateful  for  the  skills  and  sense  of  responsibUity  of  our 
engineers  and  craftsmen,  working  in  the  solid  tradition  of  one  of 
America’s  first  metalworking  centers.  They  have  met  the 
needs  of  industry  through  the  years,  and  developed  O&S  products 
to  a  high  degree  of  reliability  and  performance. 

We  don’t  feel  old.  We  feel  younger  and  more  capable  than  ever, 
and  we  make  this  promise  to  our  friends  and  customers:  We  will 
never  rest  in  our  efforts  to  produce  the  finest,  most  advanced 
boilers  and  fuel  burning  systems  that  it  is  possible  to  build. 


Pr«sid«nt 


ORR  &  SEMBOWER,  INC. 

980  Morgantown  Road,  Raading,  Pa.  •  SInca  1885 

O&S 

PACKAGED  BOILERS  FUEL  BURNING  SYSTEMS 


I 
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Akron’s  7~story  Carlton  House  to  be 
cooled  with  individual  Arkla-Servel  units 


Harry  Sugar  (left),  one  of  the  builders, 
and  designer  Matthew  J.  Rosenstock 


Individual  GAS 
units  to  cool  and  heat 
new  $2  million 
apartment  house 

Akron’s  luxurious  Carlton  House  will  mark  the  largest  use  of 
individual  gas  air  conditioning  units  in  a  single  apartment 
house. 

Summer  cooling  and  winter  heating  will  be  provided  for  the 
suites  by  58  three-and-a-half  and  five  ton  Arkla-Servel  Sun 
Valley  gas  air  conditioners. 

The  Arkla-Servel  gas  air  conditioning  units  were  chosen 
after  serious  consideration  of  all  types  available.  The  de¬ 
signer  insisted  that  each  apartment  have  individual  thermo¬ 
stat  control  as  well  as  individual  installations  to  eliminate 
the  need  for  large  compressors  and  any  possible  vibration. 
Because  gas  is  also  used  for  cooking  as  well  as  heating  and 
cooling,  there  was  no  need  for  installing  heavy  cable,  either. 

The  Arkla  units  will  be  installed  in  the  utility  rooms  of 
each  suite.  Four  small  water  towers,  located  on  the  roof,  will 
provide  condensing  water  for  the  system.  The  water  will  be 
constantly  recirculated,  thus  keeping  its  cost  at  a  minimum. 

Check  the  facts  and  you  too  will  see  that  modern  Gas  air 
conditioning  out-performs  all  others.  For  specific  details  call 
your  local  Gas  Company’s  air  conditioning  specialist,  or  write 
to  the  Arkla  Air  Conditioning  Corporation,  General  Sales 
Office,  812  Main  Street,  Little  Rock,  Ark.  American  Gas 
Association 

for  Cooling f  GAS  ^  Good  Business 
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2.  TCl--Pilot  Thermo’  Valve 

3.  H290 — Lirie  Strainer 


Alco's  New  P.  O.  S.  Valve 
is  engineered  with  the 
Solenoid  Pilot  Stop  Valve  as  an 
integral  part  of  the  P.  O.  Valve. 


P.O.S. 

CHILLER  CONTROL 


Capacities:  20  to  200  tons 
Refrigerants  12  and  22 


ALCO  P.  O.  $.  VALVE  ASSEMBLY— designed  and  engineered 
specificaily  for  wide  load  opplications  portiqiloriy  recom¬ 
mended  for  refrigeration  systems  having  capacity  reduction 
^he  ALCO  SOLENOID  PILOT  STOP  VALVE  insures  positive 
liquid  “Shut-off.” 

ALCO  PILOT  OPERATED  THERMO  EXPANSION  VALVES— 
give  a  positive  control  to  15%iof  nominal  capacity  with 
minimum  superheat. 

ALCO  LIQUID  LINE  STRAINERS— insure  positive  protection 
of  working  parts  from  solder  and  dirt. 


For  Specifications- 

Call  your  Alco  Wholesaler,  or  write 


•  BUY  SECURITY 
•  BUY  QUALITY 
•  BUY  ALCO 


The  one  complete  line  of  refrigerant  controls:  Thermostatic  Expansion  Valves  *  Refrigerant  Distributors 
Solenoid  Valves  *  Suction  Line  Regulators  *  Flooded  Evaporator  Controls  and  Reversing  Valves 
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Ever  hear  of  a  bashful  air-cooled  condenser? 


Check  the  new  Halstead  &  Mitchell 
vertical  air  flow  condenser 


H&M’s  new  ACV  Air-Cooled  Condenser  with  vertical  air 
flow  hates  to  be  showy.  It’s  so  low  and  so  quiet,  you  hardly 
know  it’s  there— very  appealing  to  owners,  their  neighbors, 
architects  and  engineers! 


Roof  loading  is  low,  too,  and  air  flow  noise  is  directed  away 
from  surrounding  structures.  This  delights  building  owners 
and  tenants  alike. 


Vertical  air  flow  models  are  available  in  5  to  100  tons.  And 
like  all  H&M  Air-Cooled  Condensers,  the  ACV  series  fea¬ 
tures  exclusive  Turbu-Flo  fins,  spaced  wide  to  prevent 
clogging  by  air-bome  dirt.  Multiple  circuiting  is  available 
for  your  specific  needs  at  no  extra  cost. 


Get  the  whole  story  on  H&M  Air-Cooled  Condensers— with 
propeller  or  centrifugal  fan.  Ask  your  refrigeration  whole¬ 
saler  for  a  copy  of  the  new  bulletin  AC-102.  Or  write  to 
Halstead  &  Mitchell,  Bessemer  Bldg.,  Pittsburgh  22,  Pa. 


.  Air-Cool«d  Condensers  •  Finned  Coil  Products  •  Water-Cooled  Condensers  •  Coolini  Towers 


mBfcMdull 


HO, 000, 000  PROJECT  MAINTAINS 
EVEN,  ECONOMICAL  HOT  WATER  HEATING 
WITH  SARCOTHERM  CONTROL  SYSTEM 


The  Sarcotherm  Weather  Compensated  heating 
control  system  installed  at  the  new  Lindenwood 
Cooperative  Garden  Apartments  in  Queens,  New 
York,  assures  its  residents  even,  reliable  heat  regard¬ 
less  of  outdoor  temperature.  The  engineer,  William 
Dusenbury,  worked  out  with  Sarcotherm  specialists 
a  system  that  provides  for  continuous,  modulated 
hot  water  flow.  This  system  also  handles  night  set¬ 
back  and  morning  pickup  automatically,  requiring 
no  supervision. 

An  outdoor  bulb,  sensitive  to  change  in  outdoor 
temperature,  controls  a  3-way  mixing  valve,  which 
regulates  the  temperature  of  the  hot  water  supply  to 
the  system,  in  accordance  with  outdoor  temperature 
changes.  For  example,  at  an  outside  temperature  of 


0°F.,  heating  water  is  delivered  at  200°F.  An  out¬ 
door  temperature  of  65°  F.  sets  the  water  control  for 
110°F.  When  the  outside  temperature  exceeds 
65°F.,  the  Sarcotherm  BA-4C  High  Limit  Pump 
Control  shuts  off  the  heating  system  automatically. 
The  PBA-2  program  panel,  especially  designed  by 
Sarcotherm  engineers  for  apartment  control,  pro¬ 
vides  automatic  heat  programming.  Comfortable, 
even  heating  is  maintained  in  all  41  zones  in  the 
group  of  apartments. 

The  entire  installation  of  the  control  system  was 
supervised  by  Sarcotherm  Controls,  Inc. 

Write  for  Sarcotherm  Technical  Literature.  Please 
specify  steam  or  hot  water. 


SARCOTHERM  CONTROLS 

S(i  rcot  h(  rni  (  ’(nit  mis,  Inc.,  (in  ntfibnfi  nf  Sarco  ( '(nil  jid  ilji ,  Inc. 
li.ln  .Miiilisini  .Arinin.  \  i  ir  ]  ml:  JJ.  .V.  V.  •  Plant:  Pitlihhiin,  Pa. 


icomf'  coop 
mlcal  hfot 
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SchrfVQfiC  hooh  up 
of  Outdoor  I  ncioor 
So  rco*  '  rr, 

Control  System 


Schematic  .  r  i  ri 
diagram  for 
Sarcotherm 
Control  System 


g 


...  AND  THESE  SIMPLE,  ACCURATE,  AND 
RUGGED  SARCOTHERM  CONTROLS  WERE 
EASY  TO  INSTALL . . .  EASY  TO  MAINTAIN 

Sarcotherm  unit-packed  and  tagged  every  component  and  keyed  all  parts  to  instal¬ 
lation  diagrams  and  blueprints  —  substantially  reducing  installation  time.  On-the- 
job  supervision  by  trained  Sarcotherm  personnel  added  materially  to  the  efficiency 
of  the  job. 

After  installation,  another  Sarcotherm  standard  policy  helped  to  make  field 
adjustments  easy.  Sarc'Otherm  provided  complete  operating  and  adjusting  instruc¬ 
tions,  both  verbal  and  written,  to  maintenance  personnel. 

Lindenwood  now  has  a  virtually  maintenance-free  control  system.  This  project 
is  profiting  from  the  soundness  of  Sarcotherm  design  and  oiierating  methods  devel¬ 
oped  through  two  decades  of  specialized  experience.  1792 

^  FOR  COMPLETE  cosTROL  SYSTEM  CATALOG  Write  Sarcothcrm  Controls,  Inc.,  635  Madison  Ave.,  New  York  22,  N.  Y. 


SARCOTHERM  CONTROLS 

Sii  rciif  h<  I'ni  <  'niit  I  Ills,  Inc.,  III!  (itlihiifi  nl  Siirm  I  1 1  m /hi  n  n ,  Im. 

Ii-!~i  Mlllhsii/I  Aci  i.n.lC'h^l  ir  )  III  lx  )  .  •  I'llli't  ■  III  thh  hr  in  I'll, 
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Steel  pipe  serves  hot-water  heating  system 
of  1,685-unit  Armed  Services  Housing  Project 


One  of  the  largest  housing  developments  in  the 
country  is  the  $27,500,000  project  recently  com¬ 
pleted  at  Plattsburgh  A.F.B.,  New  York.  Spread 
over  235  acres,  the  396  buildings  will  accommodate 
Air  Force  officers,  enlisted  men,  and  their  families. 

A  centralized  hot-water  heating  system  will  keep 

STEEL  PIPE  IS  FIRST  CHOICE 

for  lasting  strength 
economy 
workability 

ins/st  on 

STEEL  PIPE  MADE  IN  USA 


the  buildings  comfortable  even  in  the  coldest  of 
winters.  And  for  the  greatest  of  economies,  the 
system  was  built  with  steel  pipe— some  450  tons 
of  Bethlehem  Electric  Resistance-Weld  and  Beth- 
Co-Weld  steel  pipe  were  used  on  the  job. 

For  low  original  cost,  low  installation  cost,  and 
low  maintenance,  there’s  no  substitute  for  steel  pipe, 
the  most  economical  and  the  most  widely  used 
general-purpose  piping  in  America. 

BETHLEHEM  STEEL  COMPANY,  BETHLEHEM,  PA. 

Export  Distributor: 

Bethlehem  Steel  Export  Corporation 


BtTHIlEHEM 
steel 


BETHLEHEM  STEEL 


Architectt-Cngiif0ri;  Kelly  &  Gruzen,  New  York;  George  G.  Shimomoto,  AIA  Associate  •  General  Controctor:  S.  S.  Silberblatt 
Incorporated,  New  York  •  PAH  Contractor:  Northeastern  Construction  Co.,  Plattsburgh  •  Pipe  Distributor:  E.  J.  Monroe  Co.,  Plattsburgh 
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HEAD 


QUKT... 

ON  SMALLEST  TO 
LARGEST  Hydronk*  JOBS 


BAG  circulating  pomps,  from  the  1/12  HP  Booster  to  the  new 
40  HP  Universal  are  specialized  units!  They  are  designed  and  Iniilt 
specifically  to  serve  the  exacting  needs  of  circulated  water  heating 
and  cooling  systems... ideal  for  applications  of  the  B&G-developed 
{tfindple  primary  and  secondary  pumping. 

Quiet,  vibrationless  operation  is  the  outstanding  characteristic 
of  B&G  jNunps.  They  can  be  installed  without  expensive  flexible 
connections  or  noise  dampeners  of  any  kind. 

Among  the  features  which  assure  both  quiet  operation  and  long* 
lived  dependability  are  specially  built,  more  cosdy  motors,  tested 
for  quietness->oversized  shafts  of  hardened  alloy  steel— long  sleeve 
bearings— n^se  dampening  spring  couplers— oil  lubriaition  and 
leak*pro<tf  ni^dianical  seals. 

That’s  wfayls&G  Circulating  Pumps,  small  or  large,  are  pryftrtd 
...they’re  qu^  wbw  sihmc*  is  a  ^ 


^Hydroma:  Tbt  uknct «/ htsting 
and  ntling  with  wattr. 


Dupt.  FT-4A,  Morton  Grovo,  III. 

CxMrfim  Littnmt:  SJl.  Armalront,  Ltd.,  ItOO  tyC»n»or  TtrtnU,  Ontarit 


the 

zone  control 
valve  with 


100% 

SHUT 

OFF 

for  positive 
temp  eratur  e 
control! 


Globe-type  construction  of  Zonvalve  guarantees 
complete  shut-off  on  steam,  hot  and  chilled  water 
systems.  This  means  positive  temperature  control, 
without  heat  waste. 

Engineer-architects  and  heating  men  recognize 
the  superiority  of  Zonvalve’s  design  features.  Self¬ 


aligning  plug  insures  positive  closure  and  elimi¬ 
nates  jamming.  Valve  is  powered  by  a  heavy-duty 
motor,  with  pinion,  gear  and  cam  assembly— for 
extra-long  life  and  silent,  dependable  operation. 
Zonvalve’s  “hand-size”  compactness  makes  instal¬ 
lation  possible  where  space  is  limited.  ^Zonvalve  is 
the  only  valve  that  uses ‘Teflon  for  a  self-lubricat- 
ing,  permanent  seal. 

Zonvalve  is  competitively  priced.  Built  to  last 
a  lifetime,  it  is  the  only  zone  control  valve  with 
an  unconditional  written  Five-Year  Guarantee! 

Zonvalve  is  ideal  for  modernization  and  new 
construction,  in  residential,  commercial  and  indus¬ 
trial  zone  heating.  For  the  finest  in  zone  control 
equipment-specify  Zonvalve,  install  Zonvalve! 


HEAT-TIMER  CORP. 

eS7  BROADWAY,  NEW  YORK  IS,  N.Y. 
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“/  can  press  a  button 
and  ripen  an  acre  of  fruit. . . 
reduce  clerical  errors. . .  give 
3,000  people  a  good  night's 


inc 


AFAIITMBNTS-York  makes 

them  quieter  and  more  comfortable  to 
live  in,  and  much  easier  to  rent 


HOTBLS  and  MOTBLS 
York  keeps  rentals  competitive,  helps 
assure  full  occupancy  aH  year  around. 


VMBnII— York  helps  families  Hve 
ter,  eat  better,  sleep  bettir  in  cod. 
m.  more  healthful  comfort 


Wheravar  Paopla  WORK 


rOltSS—Vork  helps  attract 
re  customers,  keei»  them  longer, 
I  puts  them  ki  a  buying  mood. 


PACTORIBS  —York  boosts  out¬ 
put  and  profits,  cuts  employee  turn¬ 
over.  protects  product  quality. 


OFPICBS  —York  increases  em¬ 
ployee  efficiency,  cuts  absenteeism 
and  clerical  errors,  boosts  morale. 


Wharavar  Paopla  TRAVEL 


. . .  continuas  the  development  of  ad' 
refrigeration  and  heating  equipmen 
effective  control  of  temperature*  hu 


TRUCKS— York  all-electric,  her¬ 
metic  truck  refrigeration  unh  delivers 
constant  oooUngfrom  idle  to  top  speed. 


SHIPS  —York  has  equipped  5  out 
of  7  Mariners.  York  offers  service  facil¬ 
ities  in  ail  major  world  ports. 


IkRS  —York's  oompeet.  powerful 
to  compressor  is  used  by  90%*of 
lependent  oar  air  condMenars. 
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ImhidlM  8^m 
r~]  Compound  Air 
^  Sourco  Hoot  Pump  ^ 
r~l  UthtumBromMo 
'  AbtorpBon  Sypliw  . 


advanced  air  conditioning,  ; 
lent  for  more 

humidity  and  air  ciaanlinaaal 


YORK*BORG-WARNER  creative 
engineering  continues  the  development 
of  tomorrow’s  air  conditioning 
and  refrigeration  equipment 
at  these  modern  research  centers... 


■  m 


YORK  Research  Center,  York,  Pennsylvania 
Many  pioneering  achievements  have  origi¬ 
nated  here.  This  laboratory  contains  a  com¬ 
pletely  tooled  shop  in  which  exjxjrimental 
equipment  is  built  and  thoroughly  tested. 
York,  a  leader  in  the  field  since  1885,  puts  75 
years’  experience  into  every  product. 


BORG-WARNER  Research  Center,  Des  Plaines,  III. 
This  multi-million  dollar,  36-acre  laboratory 
is  equip|)ed  with  the  very  latest  scientific 
devices  and  facilities.  Precision  instruments, 
such  as  the  electron  microscojx*  which  mag¬ 
nifies  100,000  times,  enable  detailed  studies 
of  materials  and  o|)erating  characteristics. 


see  people  cooling  off 


sun's  rays  re-routed! 


Compound  Air  Source 
Heat  Pump 
can  heat  and  cool 
simultaneously! 

Cools  one  side  of  building. . . 
uses  rejected  heat  to  warm 
the  other  side  ! 


Because  of  wide  variat  ions  in  solar  and  internal 
heat  loads,  multi-story  buildings  require  heating 
and  cooling  at  the  same  time  almost  all  year 
around.  York’s  air  source  heat  pump  which  can 
heat  and  cool  simultaneously  is  the  ideal  answer 
for  such  a  situation. 


The  York  Heat  Pump  can  take  heat  from  the 
sunny  side  of  the  building  where  cooling  is  needed, 
and  move  this  heat  to  the  shady  side  where 
warmth  is  needed.  Or  this  advanced  York  system 
can  take  heat  from  any  area  to  be  cooled,  such  as 
a  data  jjrocessing  machine  room  or  telephone  ex¬ 
change,  and  move  it  to  any  area  needing  warmth. 

In  this  way,  the  York  Heat  Pump  delivers 
(  of  the  heat  absolutely  free.  For  every  kilo¬ 
watt  of  electric  power  that’s  put  into  the  system, 
three  kilowatts  worth  of  heat  come  out.  The  free 
heat  comes  from  such  sources  as  outside  air, 
rejected  heat  from  cooling,  waste  heat  from  proc¬ 
essing,  etc. 


Factory  assembled  models 
from  50  to  150  tons  cooling, 
up  to  1200  MBH  heating 
at  0°F.  Larger,  field 
assembled  systems  to  meet 
your  requirements. 


)RK  Air  Source  Heat  Pumps  in  Action  at 


VANIA  LABORATORY,  AMHERST,  N.Y.,  uses  a  York 
I  Pump  to  heat  and  cool  the  85,000  sq.  ft..  2'/?  story 
Jmg.  System  delivers  250  tons  of  cooling  in  summer  and 
0  MBH  heating  m  vinnter  to  York  perimeter  fan-coil  units. 


RICH'S  DEPT.  STORE,  ATLANTA,  GA.,  in  the  huge,  mod¬ 
ern  Lenox  Square  Shopping  Center,  is  heated  and  cooled  by 
a  York  compound  air  source  heat  pump.  Cooling  capacity  is 
820  tons  and  the  heating  capacity  is  3400  MBH. 


The  York  Heat  Pump  with  exclusive  compound 
compression  can  wring  heat  from  —  10°F.  air, 
making  it  applicable  for  year  around  heating  and 
cooling  in  any  part  of  the  U.S.  No  supplemental 
electric  strip  heating  is  required.  The  compound 
design  produces  up  to  67 more  heat  than  a 
single  stage  system  from  the  same  electric  power. 
York  Heat  Pumps  can  be  completely  factory 
assembled  and  tested  for  simple,  low  cost  instal¬ 
lation,  and  absolutely  dependable  operation. 
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IfORK 

3-Pipe  Hi-I  Induction 
System  makes 
heating  and  cooling 
continuously  available 
at  each  unit! 

Gives  instant  response  and 
stashes  operating  costs! 

Multi-room  buildings  often  require  heating  for 
some  spaces  and  cooling  for  others  simultaneously. 
Up  to  now  this  has  been  done  in  one  of  two  ways: 

1 )  Double  duct  systems  with  a  warm  and  cold  air 
stream  that  is  blended  at  the  air  outlet  to  provide 
desired  room  temperature,  or  2)  Conventional 
induction  systems  that  deliver  warm  ventilating 
air  while  circulating  a  variable  quantity  of  cold 
water.  Either  method  achieves  control  in  the 
conditioned  space  by  consuming  both  heating 
and  cooling  energy  simultaneously. 

York’s  3-pipe  system  provides  either  heating 
or  cooling  at  any  time  without  wasteful  mixing. 
Both  hot  and  cold  water  are  piped  to  each  unit. 
A  York-conceived  automatic  3-way  non-mixing 
control  valve  selects  one  or  the  other  and  modu¬ 
lates  flow  to  provide  desired  temperature.  If  neither 
heating  or  cooling  is  needed,  water  shuts  off. 

Some  like  it  hot,  some  like  it  cold.  Having  heat¬ 
ing  and  cooling  capacity  always  available  at  each 
unit  permits  wider  temperature  variation  from 
room  to  room,  and  gives  instant  response  to 
changes  in  load  or  thermostat  setting.  Assures 
highest  level  of  jjersonalized  comfort  ever  offered! 

Simplicity  of  York  system  means  substantial 
savings  in  operating  costs,  low  initial  cost  and 
reduced  space  needs.  Added  cost  of  the  third  pipe 
is  offset  by  eliminating  change-over  problems,  re¬ 
heat  coils,  duplicate  zoning  equipment,  simplify¬ 
ing  air  distribution  and  control  systems. 


see  a  third  f^ipe  that  delivers  '  * 

truly  personalized  comfort ^at  far  less  cost 


York  offers  a  choice  of  30 
different  models  of  induction 
units  to  match  any  application 


York  automatic  non-mixing  3-way  control 
valve— heart  of  the  3-pipe  system. 


YORK  3-Pipe  Hi-I  Induction  Systems  in  Action  at 


STATLER-HILTON  HOTEL,  BOSTON,  delivers  instant  com 
fort  to  1300  guest  rooms  with  York  3-pipe  system.  Using  exist¬ 
ing  steam,  turbine-driven  centrifugal  and  steam-powered  ab¬ 
sorption  water  chillers  economically  provide  812  tons  cooling. 


PENN  17  OFFICE  BUILDING,  WASHINGTON,  D.C.,  will  be 
heated  and  cooled  with  a  York  3-pipe  peripheral  system  con¬ 
sisting  of  550  Hi-I  Induction  units.  Two  York  Turbo  pak  water 
chillers  will  supply  approximately  650  tons  refrigeration. 


'  see  people  cooling  oft 
MV^ith  steam!” 


ipacities  from 
)0  to  740  tons 
fri^eration 


YORK  Lithium  Bromide 
Absorption  System  Cools 
with  Steam  or  Hot  Water! 

Uses  less  pump  horsepower  per  ton  of  cooling! 

Here  is  a  unique  system  that  can  use  an  existing  steam  supply, 
either  from  boilers  or  district  steam  companies,  to  provide  chilled 
water  for  comfort  or  process  cooling.  This  means  significant  savings 
in  operating  costs  over  motor-driven  compressor  systems.  Hot 
water  or  process  fluids  can  also  be  used  as  the  heat  source. 

York’s  Absorption  System  is  virtually  maintenance-free.  Except  for 
3  small  pumps  and  motors,  it  has  no  moving  parts.  The  absence  of 
major  moving  parts  insures  extremely  quiet,  vibration-free  operation. 
This  permits  installation  anywhere  from  basement  to  roof  without 
special  foundations  or  sound  deadeners. 

Installation  costs  are  cut  by  eliminating  large  expensive  starters 
and  heavy  electrical  conduit.  System  operation  is  automatic  and 
completely  flexible,  easily  handling  all  load  changes  from  overload 
down  to  zero. 

In  the  York  Absorption  System,  plain  water  is  the  refrigerant  and 
lithium  bromide,  a  simple  salt,  is  the  absorbent.  Both  these  fluids 
are  non-toxic  and  non-explosive,  and  never  need  replacement  once 
charged  into  the  system.  York’s  advanced  fluid  distribution  method 
assures  quieter  operation,  rapid  start-up  and  close  control.  A  steam 
valve  provides  simple,  direct  capacity  control. 


fORK  Lithium  Bromide  Absorption  Systems  In  Action  At... 


ALLEN  MFC.  CO.,  BLOOMFIELD,  CONN.,  uses  their  excess 
boiler  capacity  in  summer  to  provide  cooling.  A  230-ton  York 
Absorption  System  air  conditions  the  office  and  cafeteria 
and  a  170-ton  unit  chills  process  water  for  plant  usage. 


CARSON  PIRIE  SCOTT  A  CO.,  CHICAGO,  ILL.,  uses  a 
200-ton  York  Absorption  System  to  cool  120,000  sq.  ft.  of 
office,  cafeteria  and  retail  sales  space  in  their  11-acre  ware¬ 
house  building.  They  expect  25%  savings  in  operating  costs. 


TISHMAN  BUILDING,  BUFFALO,  N.Y.,  has  a  530-ton  York 
Absorption  System  supplying  cooling  to  a  York  Induction  Air 
Conditioning  System.  The  entire  refrigeration  and  heating 
plant  is  located  on  the  roof  of  the  20-story  building. 


‘7  $ee  extra  space  in  every 

ait-  conditioned  building!” 

\ 


YORK  Turbopak  World’s 
First  Packaged  Hermetic 
Centrifugal  Water  Chiller! 

Takes  50%  /ess  space! 

York’s  Hermetic  Turbopak  is  a  full  50''f  smaller  than  previous 
models,  saving  valuable  floor  space  and  enabling  installation  in 
confined  or  non-productive  areas.  Secret  of  the  unit’s  amazing 
compactness  is  the  exclusive  York  Borg- Warner  power 
transmission,  which  permits  a  50^/^  reduction  in 
the  size  of  the  compressor  rotor. 

To  save  on  installation  costs,  the  Turbopak  is  completely  factory 
assembled  and  insulated.  It  is  shipped  and  rigged  as  a  single  unit. 
There’s  no  time-consuming  aligning  or  refrigeration  piping  required  on 
the  job,  just  simple  water  and  power  connections. 

The  York  Turbopak  is  exceptionally  quiet  and  vibration-free, 
permitting  it  to  be  located  anywhere  in  the  building  that’s  convenient. 
The  system  is  automatically  controlled  from  an  attractively  styled, 
centrally  located  panel  that  is  factory  wired  and  mounted  on  the  unit. 

Efficient  capacity  reduction  from  100%  down  to  5%  is  made 
possible  by  pre-rotation  vanes.  This  automatic,  continuously  variable 
control  method,  introduced  by  York,  gears  refrigeration  capacity 
directly  to  air  conditioning  load. 


Capacities  from 


refrigeration 


OWENS-CORNING  FIBERGLAS  CORP.,  GRANVILLE,  O., 

requires  precise  temperature-humidity  control  and  clean, 
dust-free  atmosphere  for  this  research  and  testing  facility. 
Two  200  horsepower  York  Hermetic  Turbopaks  do  the  job. 


ILLINOIS  POWER  CO.,  DECATUR,  ILL.,  installed  a  100 
horsepower  Turbopak  for  air  conditioning  their  2-story  office 
building.  Unit's  compactness  enabled  location  in  space  pre¬ 
viously  wasted.  Expect  to  save  15%  in  maintenance. 


INSURANCE  COMPANY  OF  NORTH  AMERICA,  RICH¬ 
MOND,  IND.,  makes  use  of  a  125  horsepower  York  Hermetic 
Turbopak  to  air  condition  their  modernized  office  building, 
greatly  increasing  the  comfort  and  efficiency  of  the  employees 


YORK  Turbopak  Water  Chillers  In  Action  At 


Complete  YORK  Line  of  Central-Si 


EXACTLY  MATCHED  TO  OTHER  YORK  EQUT 


Wide  Line — New  fan-coil  units  from  800  to 
36,000  cfm  are  design-matched  to  York 
cooling  equipment  to  give  a  complete, 
balanced  system.  Units  cool,  heat,  humid¬ 
ify,  dehumidify,  mix,  filter  and  circulate 
the  air  for  complete  human  c*omfort. 


Long  Life  Built  In — Rigid  frame  angle 
construction  completely  galvanized  for 
corrosion  protection.  Fans  double-pro¬ 
tected  with  epon  coating  baked  over  gal¬ 
vanized  finish.  Fan  bearings  permanently 
life-time  lubricated  for  deijendability. 


Maximum  Flexibility  —  Modular  construc¬ 
tion  gives  design  flexibility,  cuts  instal¬ 
lation  costs.  Fan  section  rotates  for  air 
discharge  in  3  directions.  Coil  section 
accommodates  almost  any  combination 
of  cooling,  preheat  and  reheat  coils. 


Quiet  Operation  —  Evase  connection  be¬ 
tween  fan  outlet  and  unit  outlet  insures 
maximum  efficiency  at  lowest  noise  level. 
Fans  have  forward -curved  blades  for  low 
sjjeed,  low  outlet  velocity  operation  to 
assure  quietness.  Panels  sound-insulated. 


Modular  design  of  this 
and  installation  flexib 
and  either  ceiling  or 
includes  a  wide  choic 


Range  of  Equipment  and 


t( 


PACKAGED  WATER  CHILLERS. 

Wide^  range  of  models,  including 
a  new  dry-expansion  line,  to  meet 
any  application.  Take  20%  less 
floor  space.  3  to  300  tons. 


HERMETIC  COMPRESSORS. 

Deliver  more  capacity  per  foot  of 
installation  space.  Largest  model 
takes  only  7  sq.  ft.  of  floor  area. 
10  to  45  tons  refrigeration. 


V/W  COMPRESSORS.  Halocar- 
bon  or  Ammonia,  up  to  300  tons. 
Automatic  unloading  down  to  25% 
capacity  with  power  savings  in  al¬ 
most  direct  proportion  to  load. 


HYDRALINE.  Attractive,  semi- 
recessed  fan-coil  units  and  3  to  15 
ton  factory  packaged  water 
chillers  for  hydronic  heating  and 
air  conditioning  systems. 


Embassy  water-cooled  models 
with  step-capacity  design  cut 
operating  costs  up  to  15%.  Cool  a 
room  or  a  building.  3  to  33  tons. 


Champion  air-cooled  models  elim 
mate  costly  water  towers  and  con 
nections.  Install  quickly  and  easily 
10  to  22*72  tons  capacity. 


Heat  Pumps  heat  and  cool,  have 
exclusive  electric  defrosting.  Com¬ 
pletely  factory  assembled  and 
wired  for  fast  installation. 


Comfort  Center  heats  and  cools, 
humidifies  and  dehumidifies, 
purifies  air  electronically,  all  m  one 
compact,  attractively  styled  unit. 


3f  this  new  line  of  York  central  fan-coil  units  provides  unusual  design  I  *^'"1  Induction  Air  Conditioners  in  wall  or  floor  Fan-CoilAirConditionerscansupplyyeararound 

flexibility.  Unit  sections  can  be  arranged  horizontally  or  vertically,  ■  models  with  30  capacity  sizes.  High  efficiency  heating  and  cooling  without  primary  air  equip- 

ig  or  floor  mounted,  to  best  utilize  the  space  available.  New  line  I  plenum  and  nozzle  design  improves  air  circula-  ment  and  ducts.  Complete  range  of  floor,  wall 

choice  of  accessory  equipment  to  meet  individual  requirements.  ■  tion,  boosts  capacity  per  cfm  of  primary  air.  and  ceiling  models  for  any  application. 


to  Meet  Your  Specific  Requirements 


fift/ftet/jif' 


d  Air  Conditioning 


FOR  RESIDENTIAL  APPLICATIONS 


rk 


Heat  Pumps  heat  and  cool  elec 
trically,  eliminate  chimneys  and 
fuel  handling.  Self-contained  unit 
installs  almost  anywhere. 


Pathfinder  self-containeri  air  con¬ 
ditioners  cool  a  whole  house,  need 
no  water.  Locate  anywhere  there 
IS  access  to  outside  air. 


“Add-On”  air  conditioning  units 
bring  cooling  economically  to 
warm  air  heating  systems,  or  in¬ 
stall  as  a  separate  system. 


Room  Air  Conditioners  deliver 
powerful-quiet  cooling.  Three 
beautifully  styled  series,  including 
year-round  heat  pump  models. 


Gas  or  Oil  fired  furnaces  have 
Silver  “V"  burners  that  deliver 
more  heat,  more  economically. 
Complete  range  of  types  and  sizes 


emi- 
:o  15 
ater 
and 


Fast  Service  from  a 
Nationwide  Network  ot 

YORK  PARTS  DEPOTS 

fast,  'O'  ■  „„|ves,  fittings  and  oil. 

'H^nS-equifintentdowntiine. 


^ooiinai  shut  h 

—  ^ ‘Advance  f. 


ECONOMIZERS,  Wide  choice  of 
evaporative  condensers  to  save 
water  and  power.  Sectional  con¬ 
struction  for  installation  ease  and 
flexibility.  Built  to  last. 


ICE-MAKING  EQUIPMENT. 

Saves  cost  of  delivered  ice,  pays 
for  Itself.  Automatic,  factory  pack¬ 
aged  units  with  ice-making  capac¬ 
ities  from  100  lbs.  to  12  tons. 


/ 


iliiin 


Salat  Rapratanfaflvat  la  frimelpal  Clflat 

SKIDMORE  CORPOR4riON  ST.  JOSEPH.  MICHIGAN 
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Allen-Bradley 


E  E  p  t  Convertible 


Contact 

CONTROL  RELAY 


TYPE  BR 


Bulletin  700  Typ*  BR  R«lay  with  all 
six  of  the  convertible  poles  arranged  for 
normally  open  contact  operation. 


This  new  A-B  Bulletin  700  Type  BR  relay  is  ideal  for 
use  on  automatic  machines  where  control  Inunctions  are 
frequently  altered  to  meet  production  changes. 

Quick  convertibility  of  the  contacts  enables  easy 
“on-the-spot”  changes— from  “normally  open”  to  “nor¬ 
mally  closed” — or  vice  versa. 

These  new  Bulletin  700  Type  BR  relays  have  been 
exhaustively  tested  to  make  sure  that  they  will  provide 


the  many  millions  of  trouble  free  operations  for  which 
all  A-B  controls  are  famous.  In  fact,  the  Bulletin  700 
Type  BR  relays  will  establish  new  standards  for  long 
relay  life  and  “reliability”  of  contact  operation.  Of 
course,  they  have  double  break,  silver  contacts  that 
never  need  attention;  also,  the  cast-plastic  coil  is  im¬ 
pervious  to  the  most  severe  atmospheric  conditions. 

Please  write  for  full  details,  today! 


ALLEN-BRADLEY 


QUALITY 

MOTOR  CONTROL 


Two  extra  convertible  poles  can 
be  easily  added— in  the  field 

An  auxiliary  convertible  contact  pole— having  full 
switching  capacity— can  be  easily  added  to  the  left  and 
right  sides  of  the  Type  BR  relays.  These  auxiliary  poles 
are  front-mounted  and  can  be  added  without  disturbing 
the  wiring  of  the  relay —and  without  removing  the  relay. 
All  relays  are  designed  to  also  accept  stab  connectors, 
and— all  terminals  are  accessible  from  the  front. 


Allen-Bradley  Co.,  1330  S.  Second  St.,  Milwaukee  4,  Wis.  In  Canada:  Allen-Bradley  Canada  Ltd.,  Galt,  Ont. 
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Zero  in  on  Frozen  Foods  with 

genetrori 

SUPER-DRY  REFRIGERANTS 


From  packing  house  to  supermarket,  actual  zero  tem> 
perature  ( or  lower! )  is  always  needed  to  maintain  fresh¬ 
ness,  quality  and  flavor  of  frozen  foods  and  to  prevent 
spoilage.  That’s  why  you  can’t  take  chances.  Whatever 
way  your  frozen  foods  are  transported— by  rail,  truck  or 
on  board  ship— however  they  are  packed,  stored  or  sold— 
they  need  the  sure  protection  of  modem  refrigeration 
equipment .  .  .  and  dependable  “Genetron”  fluorinated 
hydrocarbon  refrigerants. 

“Genetron”  Super-Dry  Refrigerants  are  available  from 
refrigeration  and  air-conditioning  wholesalers  from  coast 
to  coast.  See  your  wholesaler.  Insist  on  “Genetron”  in  all 
your  frozen  food  refrigeration  equipment! 

Quick  Facts  on  “Genetron”  Super-Dry  Refrigerants 

•  Guaranteed  exceptionally  low  moisture  content 


Basic  to 

America's  Progress 


•  Noncorrosive  to  standard  equipment  materials,  non¬ 
toxic,  nonflammable,  stable,  safe 

•  Critical  and  freezing  points  well  outside  range  of 
operating  uses 

•  Solvent  action  on  oil  helps  prevent  solidification  or 
congealing  of  lubricant;  aids  in  lubrication  of  equip¬ 
ment;  generally  miscible  with  oil 

•  Freely  interchangeable  and  may  be  mixed  in  smy  pro¬ 
portions  with  comparable  fluorinated  hydrocarbons 
meeting  the  same  strict  refrigerant  specifications 

gtnttron  n  orange  IAIEL  CCIiF  TRICHLOROMONOFIUOROMITHANE 
ftHf Iron  12  WHITE  IAIEL  CdiF,  DICHIORODIFIUOROMETHANE 
ffMtrM  22  GREEN  IAIEL  CHClFj  MONOCHLORODIFIIIOROMETHANE 
gSHttrOa  113  PURPLE  LAIEL  C3CI3F3  TRICmOROTRIFlUOROETHANE 
ftnftrORiMfl  ILUE  LAIEL  (3(l3F4  DICHIOROTETRAHUOROITHANI 


GENERAL  CHEMICAL  DIVISION 

40  R*eter  Otr*«t,  N«w  York  •,  N.  V. 
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PICKLED 


in  a  4%  brine  solution! 


. . 


BURIED  ALIVE 

in  thick,  sluggish  mud! 


nothing  . . .  but  nothing  stops 
Super-Seal  open-type  motors 


Thanks  to  exclusive  Poxeal  and  Silco  Flex  insulations,  Super- Seal  motors  have  shown  endurances  that  even 
enclosed  motors  couldn’t  match.  Results  and  reasons  available  from  your  A-C  representative  or  distributor. 
Or  write  General  Products  Division,  Milwaukee  1,  Wisconsin  ^ 


ALLIS-CHALMERS 


Po»9al,  SilcO‘ft9M  Qnd  Sup«r-S*o/ 
arp  AlliS'Cholmtri  trad*morks. 
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with  SPECIFICATION  FLEXIBILITY 


Again — from  the  leader — 
a  beneficial  advance  in  compressor 
adaptability. 

Brunner’s  new  line  of  multi-drive 
units  can  fully  satisfy  any 
compressor  requirement . . .  providing 
a  specification  flexibility  that 
substantially  widens  application 
latitude. 

As  illustrated,  the  line  includes  the 
direct  drive  model,  the 
hermetically  sealed  model,  and 
the  belt-driven  model.  And  to  ensure 
the  integrity  of  performance 
for  which  Brunner  has  been  famous 
for  fifty-three  years,  these 
units  are  constructed  of  only  the 
highest  grade  materials;  and 
are  equipped  with  built-in  capacity 
control,  oil  control  valves, 
replaceable  cylinders,  and  other 
important  features. 

The  line’s  horsepower  range 
is  TVa-IOO.  Each  nK>del  is  obtainable 
in  either  the  water-cooled  or 
the  evaporative  type. 

For  nrK)re  information,  contact 
the  Dunham-Bush  sales 
engineer  near  you,  or  write 
for  Form  No.  775. 


D//f£Cr  DRIVE 


BELT  DRIVE 


HERMETIC  DRIVE 


DunhamrBush,  Inc 


WEST  HARTFORD  lO  •  CONNECTICUT  •  U.  S.  A 
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You  pay  no  more  for  unequalled  SLOAN  quality. . . 


Flush  urinals  automatically 

with  the 

Sloan  Flushing  System 


SLOAN  VALVE  COMPANY  *4300  WEST  LAKE  STREET  •  CHICAGO  24,  ILLINOIS 
58  JANUARY,  1960,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


DAY-NIGHT  TIMER 

for  large  number  of  Flush  Valves. 
Controls  urinal  Flush  Valves  for  each 
toilet  room  in  sequence  at  five  minute 
or  one  hour  intervals  according  to 
traffic  hours  of  the  building. 


DOOR-OPERATED  TIMER 

employs  door  switch  (not  furnished) 
which  starts  Timer  as  user  enters  toilet 
room.  Flushing  occurs  within  succeed¬ 
ing  five  minutes  while  successive  door 
openings  have  no  effect. 


SINGLE  CIRCUIT  TIMER 

for  flushing  one  Flush  Valve  (or  two 
simultaneously). 

THREE  CIRCUIT  TIMER 

for  sequential  flushing  of  three  Flush 
Valves.  Either  one  connected  to  light 
switch  so  that  flushing  occurs  only 
when  light  Is  on  and  toilet  room  ready 


•  In  public  and  semi-public  toilet  rooms,  the 
Sloan  Automatic  Flushing  System  provides 
important  benefits  for  both  user  and  owner. 
It  is  the  most  ideal  method  of  urinal  operation 
ever  devised. 

Pioneered  through  Sloan  research,  the  system: 

•  Eliminates  the  need  of  user  operation 

•  Encourages  better  housekeeping 
of  the  toilet  room 

•  Assures  more  hygienic  conditions 

The  Sloan  Automatic  Flushing  System  pro¬ 
vides  accurate  electric  clock  timing;  is  de¬ 
pendable  in  operation  and  trouble-free  .  .  . 
while  saving  tremendous  quantities  of  water. 
The  Sloan  Urinal  Flush  Valve  is  actuated  by 
a  Motor  Operator  (illustrated  above);  the 
flushing  cycle  is  controlled  by  any  one  of 
several  Timers  (explained  in  captions  at  left.) 

The  Sloan  Flushing  System  is  already 
proven  through  thousands  of  installations  in 
satisfactory  daily  service  —  and  recent  im¬ 
provements  bring  it  to  peak  efficiency.  Here 
is  another  product  packed  with  that  bonus  of 
quality  you  expect  from  Sloan.  And,  since 
you  can  have  Sloan  quality  at  no  extra  cost, 
why  not  make  sure  you  get  it. 


SLOAN 


flr-nn 

FLUSH  VALVES 

111.  Jll 


Automatic  Control  —  pushbutton  or  clock . . . 

Shuts  off  power  and  fan  •  Washes  plates  with  cold  ^Sequencing  controller  operates  on  predetermined 

water  •  Drains  water  •  Applies  adhesive  Times  schedule.  Choice  of  2-,  3-,  5-,  7-,  10-,  14-,  17-  or 

final  drain  period  •  Turns  on  Precipitron®  Elec-  21-day  intervals  at  any  hour, 
tronic  Air  Cleaner  and  fan. 

Provides:  Efficiency  by  Soilability  (Blackness)  Call  your  nearest  Sturtevant  Division  Sales  Eng^- 

Test— up  to  97%  •  Air  Velocities— up  to  6(X)  ft  per  neer,  or  write  Westinghouse  Electric  Corporation, 

minute  •  Air  Capacities— 1920  to  28,800  CFM.  Department  C-4,  Hyde  Park,  Boston  36,  Mass. 

J-80671 

you  CAN  BE  SURE...ipiT*sA^stinghousg 
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New  TIME  &  LIFE  BUILDING 
Accents  Comfort  and  Economy  with 


JOHNSON  PNEUMATIC 
CONTROL 


The  new  Time  &  Life  Building 
in  New  York’s  Rockefeller  Center  will 
contain  over  million  square  feet  of 
comfortably  air-conditioned  office  space. 
To  provide  an  ideal  working  climate 
throughout  this  48-story  structure,  a  spe¬ 
cially  planned  Johnson  Pneumatic  Tem¬ 
perature  Control  System  will  direct  the 
operation  of  tl;ie  60  central  fan  air  condi¬ 
tioning  and  ventilating  systems  and  the 
16  secondary  water  systems  serving  the 
perimeter  induction  units. 


On  the  20  floors  occupied  by  Time  Inc., 
publishing  deadlines  require  many  depart¬ 
ments  to  work  at  night  and  on  weekends, 
while  others  will  have  a  ..conventional 
workweek.  To  meet  this  unusual  schedule 
with  large  .savings  in  operating  costs,  spe¬ 
cial  control  provisions  will  allow  air  con¬ 
ditioning  to  be  on  or  off  at  any  time  on  a 
.selective  basis  in  each  of  four  zones  per 
floor.  These  floors,  of  course,  also  are 
equipped  with  a  high  degree  of  individual 
room  control. 

In  planning  and  installing  control  sys¬ 
tems  for  buildings  such  as  this,  the  spe¬ 
cialized  Johnson  organization  offers  expe¬ 
rience  that  is  unmatched  in  the  industry. 
When  you  build  or  air  condition,  take 
advantage  of  the  comfort,  efficiency,  and 
economy  of  a  pneumatic  control  system 
by  Johnson. 

Johnson  Service  Company,  Milwaukee 
1,  Wisconsin.  Direct  Branch  Offices  in 
Principal  Cities. 

JOHNSON  |Q  CONTROL 

fNEUMATIC  L-l  SYSTEMS 

DESIGN  *  MANUFACTURE  •  INSTAllATION  •  SINCE  IRRSf 


Time  &  Life  Building,  New  York.  Harrison  &  Abram- 
ovitz  &  Harris,  architects;  Syska  &  Hennessy,  Inc., 
mechanical  engineers;  George  A.  Fuller  Co.  and  John 
Lowry,  Inc.,  general  contractors;  Almirall -Wolff  & 
Munier,  mechanical  contractors;  all  of  New  York. 
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year-’round  air  conditioning  in  one  system 


Buensod  high  velocity  Dual  Duct  air 
conditioning  cools,  heats,  humidifies  and  de- 
humidifies  through  every  season  of  the  year. 
Dual  Duct  is  the  only  all-air  method  which 
does  not  require  any  seasonal  change  in 
method  of  operation.  And  simply  designed 
enclosures  -  exclusive  for  use  with  Buensod 
units  —  completely  conceal  and  finish  under¬ 
window  installations. 

Just  as  the  enclosure  design  is  utter  sim¬ 


plicity,  the  “workings”  of  the  unit  are  the 
least  complicated  of  any  air  mixer. 

Simplicity  of  engineering  gives  Buensod 
mixing  units  extra  long  life.  Coupled  with 
outstanding  design,  they  constitute  the  ideal 
choice  for  new  and  renovated  multi-story 
office  buildings,  hospitals,  institutions  and 
hotels.  May  we  send  you  further  information? 
Just  write: 


BUENSODSIACElf 


BUENSOD  dual-duct 

Buensod  -  Stacey,  Inc.  •  45  West  18th  Street,  New  York,  N.  Y. 
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2.  Spi  in f/s  closed 
. . .  automatically 


3.  Fits  snugly 


^.Insulates  effectively 
..in  less  thickness ! 


Works  4  ways 

to  keep  costs  low! 


Micro-Lok...new  Johns-Manville  fiber  glass 


pipe  insulation  saves 
saves  fuel  and  power 

No  pipe  insulation  does  more  than  Micro- Lok  to 
save  installation  time  and  keep  insulation  costs  low! 
Micro-Lok  opens  easily,  springs  closed  automati- 
'  cally  because  it  has  full-length  “spring-hinge”  action 
in  each  section.  The  hinge  actually  runs  the  full 
length  of  each  section.  This,  plus  its  one-piece  con¬ 
struction,  saves  on  installation  costs  in  many  ways. 
It  helps  free  workers’  hands  more  quickly  for  sealing 
’  tabs  and  other  operations,  contributing  to  over-all 
efficiency, 

Micro-Lok  is  the  first  pipe  insulation  made  of 
,  fiber  glass  which  was  developed  for  easy  cutting  and 


hours  on  the  job . . . 
costs 

fitting  of  the  inside  diameter  around  joints  and  fit¬ 
tings,  pipe  hangers  and  other  irregularities, 
Micro-Lok  is  available  in  .standard  wall  thick- 
ne.sses  , , ,  e.specially  Yi'  and  5  4”  ...  for  all  pipe  and 
copper  tubing  sizes.  The  insulation  is  offered  in  a 
choice  of  factory-applied  jackets  including  canvas, 
vapor-barrier  and  flame-resistant  ...  to  cover  a 
wide  range  of  operating  conditions. 

For  further  information  on  sizes,  thicknesses  and 
applications,  contact  your  nearby  Johns-Manville 
representative.  Or  write  to  Johns-Manville,  Box  14, 
New  York  16,  N.Y.  In  Canada,  Port  Credit,  Ont. 


Johns-Manville 


How  Micro-Lok  speeds  application— improves  temperature  control— saves  fuel  dollars 


“Spring-Hinge”  Action.  Easy,  full-length  opening  .  .  . 
automatic  closing  .  .  .  and  one-piece  construction  in¬ 
crease  worker  efficiency. 

Light  Weight.  Weighs  only  a  fraction  as  much  as  other 
materials  .  .  .  yet  does  a  more  effective  insulating  job. 
Resists  Abuse.  Resilient  Micro-T^ok  won’t  break,  crush 
or  crumble  during  shipment  or  application.  The  mate¬ 
rial  is  pleasant  to  handle,  too. 

Snug  Fit.  Accurate  molding  of  inside  diameters  and 
knitting  of  fibers  at  joints  provide  a  tight  seal. 


Superior  Thermal  Performance.  Its  finer,  longer  fibers 
create  countless  heat-trapping  air  spaces  . . .  surpassing 
the  efficiency  of  many  commonly  used  materials  and 
permittii.g  more  effective  temperature  control.  For  still 
greater  efficiency— a  unique  manufacturing  process  gives 
Micro-Lok  uniform  insulating  performance  throughout 
the  section.  Temperature  limit  350F ...  to  sub-zero. 

Moisture  Resistant.  Inorganic  glass  fibers  are  non- 
cellular  ...  do  not  absorb  moisture  . . ,  won’t  rot,  shrink 
or  swell.  They’re  noncombustible,  too. 
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VeNTIIATION 


handbook  of 

AIRCONOmONING 

heating  AMO 

VENTIIATING 


cliffo*® 


IK)  YOU  DESIGN  VENTILATING  SYSTEMS?  Save 
time,  save  Hork.  Keep  up-to-date  with  the  develop¬ 
ments  in  your  field  with  authoritative  books  like  these. 

PI  ANT  AND  PROCESS  VF.NTII  ATION.  By  W.  C.  L. 
Hemeon.  448  pages.  172  illustrations.  The  book  and  its  author 
have  contributed  original  ideas  that  have  led  to  the  modern 
engineering  approach  to  ventilation  design.  The  bi>ok  covers 
fundamentals  and  properties  of  all  types  of  air  contaminants, 
a  new  treatment  of  dynamics  of  dust  particles  and  the  design 
of  exterior  hcxKls  using  a  new  conception  enabling  designer  to 
estimate  exhaust  requirements  of  a  cold,  multi-directional  proc¬ 
ess  by  observation.  From  chapters  on  estimation  of  exhaust, 
heat  and  general  ventilation,  the  plant  engineer  can  derive  a 
sound,  quantitative,  independent  judgment  of  factors  pertinent 
to  the  design.  Mr.  Hemeon  presents  a  theory  for  estimating 
air  flow  that  js  induced  by  the  motion  of  solid  particles.  He 
reduces  formulas  to  tabular  and  graphical  form  for  direct 
application.  Discusses  application  of  behavior  of  hot  contami¬ 
nated  air  to  design  of  canopy  and  exhaust  hoods.  From  exhaust 
h(KHl  rates  he  leads  into  n^  equations  to  prevent  contamina¬ 
tion  of  process  due  to  leakage.  He  also  explains;  methods  of 
moving  air,  natural  drafts,  roof  ventilation,  large  building  air 
currents  and  exhaust  air  cleaning.  $9.00 


FI.OW  AND  FAN.  By  C.  Harold  Berry.  232  pages,  84  illus- 
Iratioas.  11iis  basic  text  on  air  handling  will  help  you  solve 
your  problems  of  moving  air  through  ducts,  selecting  and  con¬ 
trolling  fans,  duct  arrangement  and  resistance,  system  charac¬ 
teristics  and  flow  analysis.  The  two  major  divisions  of  the  book 
cover  the  flow  of  gas  through  duct  systems  and  fan  perform¬ 
ance  and  control.  It  covers  the  how  and  why  behind  basic 
calculatioas  in  the  design  of  systems  so  that  the  information 
is  applicable  to  actual  ventilating  problems.  It  presents  ele¬ 
mentary  information  and  it  treats  subjects  like  equivalent 
orifice  and  the  space-saving  Gibson  tapered  enlargement,  which 
are  worthy  of  study  by  advanced  engineers.  You'll  find  FLOW 
AND  FAN  a  practical,  authoritative,  yet  interesting  and  enter¬ 
taining  book.  $4.00 


HANDBOOK  OF  AIR  ( ONDI HONING,  HFATING  AND 
VF.N  ril.A  I INO  I’djlcd  by  Clifloid  Stiwk.  ID94  page.s,  518 


illustrations.  A  wealth  of  working  data  for  design  engineers 
in  ventilating,  heating,  air  conditioning,  piping  and  plumbing 
and  related  fields.  Solves  work  problems  with  easy-to-find 
dependable  information.  84  pages  are  devoted  to  air  handling 
and  ventilation  and  cover  such  subjects  as  air  flow  in  ducts, 
duct  friction  losses,  duct  system  design,  determining  required 
air  volume,  heat  capacity  of  ducts,  sizing  exhaust  mains,  test¬ 
ing  exhaust  ventilating  systems,  corrosion  of  fans  and  ducts, 
exhaust  hoods,  weight  of  metal  in  rectangular  ducts,  weight  of 
metal  in  circular  ducts,  weight  of  non-ferrous  sheets,  com¬ 
mercial  air  cleaners,  selector  for  air  cleaners,  fan  arrangements, 
fans  and  blowers,  threshold  limits  of  toxic  fumes  and  dust, 
dust  collection.  $15.00 


DESIGN  OF  INDIJSTRIAI.  EXHAUST  SYSTEMS.  By  John 
L.  Alden.  Third  Edition.  256  pages,  137  illustrations.  Classic 
text  on  designing,  building  and  buying  industrial  exhaust  sys¬ 
tems  brought  up-to-date  to  meet  modern  standards  of  industrial 
environment.  Among  the  new  advances  and  developments  it 
treats  are:  fog  filters,  reverse  flow  filters,  venturi  .scrubbers  and 
multiple  miniature  cyclones.  Tbe  book  is  the  ideal  source  of 
information  for  anyone  concerned  with  the  industrial  environ¬ 
ment.  Typical  of  its  practical  value  are  the  drawings  and  de¬ 
tailed  specification  for  hoods  serving  a  wide  variety  of  industrial 
situations.  And  it  demonstrates  the  use  of  data  and  design 
principles  with  an  example  of  how  to  design  a  system  $6.00 


THE  INDUSTRIAL  PRESS,  93  Worth  Street,  New 
York  13,  N.  Y. 

Please  send  me  the  following  book(s). 

□  Payment  enclosed;  send  book(s)  postpaid. 

□  Bill  me  □  Bill  company 

(Postage  and  handling  charges  added  to  billed  orders.)  Orders  from 
foreign  countries— except  Canada— must  be  accompanied  by  payment  in 
full  including  50c  postage  and  handling  charges. 
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NEW  LOW  SILHOUETTE 


AIR-COOLED  CONDENSERS 


Tttt 


ALWAYS  FACED  RIGHT 
-NO  MATTER  WHAT 
THE  WIND  DIRECTION 


Exclusive  Aimed 
fintube  design 
provides  high- 
heat  dissipating 
efficiency  for 
circular  Fandaire 
condensers. 


No  need  to  position  circular  Fandaire  Air-Cooled  Condensers 
to  meet  prevailing  winds.  Just  set  it  anywhere  for  easiest  piping. 

Here’s  the  newest,  most  advanced  air-cooled  condenser  on  the  market  — 
Fandaire!  This  modern  low  silhouette  condenser  is  engineered  around  a  new 
high-heat  dissipating  fintube  of  exclusive  design  and  manufacture.  In  opera¬ 
tion,  the  entire  spiral  of  fintubing  is  surrounded  with  a  circle  of  swiftly  moving 
cool  air  for  highest  cooling  efficiency.  Every  degree  in  temperature  drop  is 
fully  utilized  as  this  circular  design  captures  the  wind  from  any  direction, 
regardless  of  placement  or  location.  A  powerful  fan  pulls  cool  air  in  and 
pushes  warm  used  air  up  and  away.  Fandaire’s  constant  gravity  tube  drainage 
gives  continuous  movement  to  condensate. 

With  its  low,  clean-lined  silhouette,  Fandaire  does  not  detract  from  the 
general  architectural  effect  of  the  building.  And  weighing  Vi  less  than  con¬ 
ventional  installations,  the  Fandaire  usually  can  be  positioned  where  needed, 
without  guy  wires  or  extra  bracing.  Savings  in  piping  and  iashillation  alone 
may  be  considerable. 

Where  there  is  a  problem  of  architectural  compatibility,  or  of  cost  or 
performance,  chances  are  the  new  Fandaire  Air-Cooled  Condenser  is  the 
best  solution.  Engineered  in  sizes  from  3  to  120  tons  per  unit,  there  is  a 
Fandaire  model  for  practically  all  single  or  multiple  installations.  Get  com¬ 
plete  information  today. 


specialists  in  circular  air-cooled  condensers 


AIMCO  PRODUCTS  CORPORATION 

801  West  21st  Street,  Tulsa,  Oklahoma  •  A  Subsidiary  of 

YUBA  CONSOLIDATED  INDUSTRIES,  INC. 


Sales  Offices  in  Atlanta  •  Buffalo  •  Chicago  •  Cleveland  •  Houston  •  Los  Angeles  •  New  York  •  Philadelphia  •  Pittsburgh  •  San  Francisco  *  Seattle 
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One  big  reason:  All  blower 
wheels  are  precision  balanced  on 
special  equipment  to  insure  quiet, 
long-lasting  and  trouble-free  per¬ 
formance.  The  world’s  finest 
dynamic  balancer,  adapted  to 
UTILITY  specifications,  is  capable 
of  determining  center-of-gravity 
displacement  as  small  as  25-mil- 
lionths  of  an  inch!  And  utility 
uses  it  all  day  every  day. 

There  are  many  more  reasons 
for  UTILITY  quality.  Let  us  tell 
you  all  about  them  soon. 


A  Schenck  Electro-Dynamic  Balancer 
will  be  featured  in  our  Dallas 
display.  See  for  yourself  how 
UTILITY  quality  is  engineered  in! 


UTILITY  FAN  CORPORATION 

Division  of  Utility  Appliance  Corp. 

911  East  59th  Street 
Los  Angeles  1,  California 


primary  and 
secondary 
pumping  with 

B&G’  PUMPS 

keeps  horsepower  down 


Architect*:  Caudill,  Rowlett  &  Scott— 
Houston,  Texas,  Oklahoma  City,  Okla. 
Corning,  N.  Y.  and  Stamford,  Conn. 
Asceciate  Architect:  Max  D.  Lovett— 
San  Angelo,  Texas 
Engineer:  J.  W.  Hall — Bryan,  Texas 
Mechanical  Contractor:  R.  M.  Wells— 
Quonoh,  Texas 


San  Angelo  Central  High  School,  San  Angelo,  Texas 


The  twelve  buildings  of  this  campus-type  high  school 
are  heated  and  cooled  with  water.  The  pumping  equip¬ 
ment  consists  of  six  B&G  Universals,  twelve  Series 
1510-B  pumps  and  eight  Boosters. 

These  pumps  circulate  single  and  dual  coil  units  for 
heating  and  cooling  and  also  the  service  water  lines. 
Pump  sizes  range  from  1/6  HP  Boosters  to  20  HP 
Universals. 

To  keep  pumping  horsepower  at  a  minimum,  a  B&G 
primary  and  secondary  pumping  arrangement  is  em¬ 
ployed,  with  the  piping  divided  into  three  primary  cir¬ 
cuits.  Each  primary  pump  is  sized  to  circulate  the 
maximum  demand  for  water  through  a  single  loop.  The 
pump,  therefore,  need  only  be  large  enough  to  overcome 
the  friction  head  in  the  primary  piping  circuit. 

Secondary  pumps  in  each  building,  and  for  each  major 
zone  in  each  building,  handle  water  quantities  out  of 
these  main  circuits  and  overcome  the  balance  of  the 
head  in  the  system. 


Turn  B&G  Pumps  for  circulating  chilled  water 


B&G  Booster  circulating 
one  of  the  secondary  cir¬ 
cuits 


B&G  Universal  Pump  for 
circulating  heated  water 
through  primary  circuit 


D«pt.  QA-4,  Morton  Grovo,  Illinois 

OtnsdUn  Lktnut:  S.  A.  ArmUrong,  Ltd.,  14OO  O’Ctnmor  Drivt,  Ttremtt  I6,  Ontsrk 


LAWLER  TYPE  “S”  TEMPERATURE  REGULATOR 
. . .  UNEQUALLED  ACCURACY  IN  TEMPERATURE 
CONTROL  FOR  INDUSTRY’S  MOST  EXACTING 
REQUIREMENTS. 

High  sensitivity  .  .  .  rugged  performance  are 
combined  in  the  Type  “S”  by  Lawler’s  advanced 
engineering  design  to  meet  modern  thermostatic 
control  needs  in  processing,  dairies,  refineries, 
chemical  plants,  maritime  services,  diesel  engineer¬ 
ing,  wherever  steam,  gases  or  fluids  are  used. 

The  Type  "S"  goes  into  action  instantly  on  demand, 
maintaining  the  desired  temperature.  As  with  all 
Lawler  Line  valves,  the  Type  “S"  Is  your  mark 
of  performance  quality  .  .  .  precision  control  of 
temperatures. 


LAWLER  LEADERSHIP 
WHEREVER  PRECISION 
CONTROL  OF  TEMPERA¬ 
TURES  COUNTS!  LOOK 


TO  LAWLER 


FIRST! 


LAWLER  AUTOMATIC  CONTROLS,  INC. 


MT.  VERNON,  NEW  YORK 
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Insulation  Contractor;  Precision  Insulation  Co.,  Houston  ' 


This  experience  of  an  insulation  contractor  highlights  one  of 

•  _  the  many  advantages  of  G*B  SNAP* ON,  the  original  one-piece  pipe  insula- 

30%  saving  tion  mowed  of  fine  glass  fibers: 


on  handling  and 
wastage  alone 
. . .  with 


G-B  SNAF*ON 


“When  we  recently  installed  about  two  miles  of  G-B  SNAP*ON  and  a 
rigid  type  insulation,  we  had  a  good  opportunity  to  compare  the  two. 
Much  of  the  job  required  dragging  insulation  through  wet,  muddy  crawl 
spaces.  The  way  G-B  SNAP*ON  stood  up  under  this  abuse,  with  prac¬ 
tically  no  waste,  convinced  me  it  is  the  ideal  pipe  insulation.  We  figure 
we  saved  30%  on  handling  and  wastage  alone  by  using  G-B  SNAP*ON.“ 

Featherweight  3'  and  6'  sections  of  G-B  SNAP*ON  also  cost  less  to  apply! 
“SNAP” — and  the  pipe  is  covered,  even  in  tight  spots  and  close  quarters. 
So  outstanding  is  its  thermal  efficiency  that  1*/^"  G-B  SNAP* ON  is 
thermally  superior  to  most  2"  insulations — more  permanent,  too.  For  your 
next  pipe  insulating  job,  be  it  large  or  small,  hot  or  cold,  specify  G-B 
SNAP*ON  and  discover  its  many  outstanding  features  for  yourself! 


FOR  INFORMATION  ANO  PROMPT  DELIVERY 

SEE  YOUR  6-B  SNAP'ON  DISTRIBUTOR  2**  I®**" 

(LISTED  IN  THE  YELLOW  PAGES  IN  ALL  MAJOR  CITIES)  Thermal  and  acoustical  glass  fiber  insulations  .  .  .  Molded  glass  fiber  pipe  insulation 

Couplings  and  fittings  for  plain  and  grooved  end  pipe 


Above:  Main  court,  photo  taken  from  study  hall  and 
cafeteria  area  in  photo  belONv. 

Architects  and  Engineers 


FERNDALE  HIGH  SCHOOL  in  Suburban  Detroit 


JAHR,  ANDERSON,  MACHIDA  and  ASSOCIATES,  DMroit,  Mich. 

Mechanical  Contractor 

PAGE  PIMMMNG  i  HEATING  COMPANY,  Dotreit,  Mich. 


FpWKrS  Temperature  Control  Regulates  Climate  for  Learning 

in  this  320,000  sq.  ft.,  2850  student  high  school 


GREATER  SIMPLICITY  and  year  after  year  reliability  of  a 
Powers  Pneumatic  Control  System  will  give  Ferndale’s  tax¬ 
payers  these  money-saving  benefits: 

Thermal  Comfort  helps  retain  good  teachers,  increases  their 
efficiency, fewer  absent  with  colds,  protects  health  of  students, 
helps  keep  them  alert.  Lower  Heating  Costs-Powers  accurate 
control  prevents  waste  of  fuel  in  over-heated  and  unoccupied 
rooms.  Fuel  savings  alone  soon  pay  back  its  cost. 


Lower  Maintenance  Cost— 25  to  40  years  of  dependable  control 
with  a  minimum  of  repairs  are  often  reported  by  Powers  users. 
Ten  miles  from  Ferndale  in  the  old  Central  High  School  Build¬ 
ing  in  Detroit,  Powers  thermostats  are  still  in  operation  after 
more  than  50  years  of  service. 

Powers  Complete  Responsibility— for  a  correctly  engineered 
control  system,  proper  installation,  continuous  successful  op¬ 
eration  and  SERVICE  when  required  from  offices  in  85  cities. 


Dual  purpose  Cafeteria  and  Study  Hall  area 
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POWERS  INDIVIDUAL  ROOM  CONTROL 
For  Every  School  Activity 
insures  Utmost  Comfort  and  Fuel  Savings 

225  Thermostats  are  used  here.  The  forced  hot-water 
heating  system  has  indoor-outdoor  control  in  zones, 
124  unit  ventilators  in  classrooms  have  independent 
day  control.  Larger  areas  are  supplied  by  18  different 
fan  systems.  The  building  is  divided  into  8  temperature 
control  zones,  each  with  a  control  panel  for  manual  or 
automatic  selection  of  control  cycles. 

Low  Cost  Maintenance  is  assured  by  225  Powers  PACK¬ 
LESS  Control  Valves  used  here  on  unit  ventilators  and 
convectors.  They're  labor  savers.  They  banish  packing 
maintenance  and  prevent  damage  from  water  leakage. 

In  Your  New  School -make  sure  taxpayers  get  the  big¬ 
gest  return  from  their  temperature  control  dollars.  Ask 
your  architect  or  engineer  to  include  a  time-proven 
Powers  Quality  System  of  Control. 


Above:  Modern  Library  and  Science  laboratory. 
Below:  Three  of  the  12  booths  in  the  Language  Lab¬ 
oratory,  one  of  the  first  of  its  kind  in  the  United 
States.  Earphones,  microphones,  tape  recorders  and 
phonographs  play  an  important  role  in  teaching  for¬ 
eign  languages. 


Below:  Band  Practice  Room. 


Skokie,  III.  •  Offices  in  85  Cities  in  U.S.  and  Canada 


Some  of  the  modern  SAFE  SHOWERS  with 
Powers  HYDROGUARD  thermostatic  controls. 


One  of  the  two  large  swimming  pools. 
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This  new  VACUUM  HEATING  PUMP 

HAS  THE  INCREASED  AIR  CAPACITY 
EFFICIENT  HEATING  PRACTICE  DEMANDS 


mVlAQWV  ENGINEERING  COMPANY 

437  WILSON,  so.  NORWALK,  CONN. 


(C^ 


Designed  and  manufactured  by  the  organization  that  made  the  Jennings 
Manifold  Heating  Pump  standard  of  the  Heating  Industry,  the  new  CSM 
incorporates  every  desirable  feature  architects,  engineers,  owners  and 
operators  have  sought.  Employing  separate  air  and  water  pump  elements, 
each  with  its  own  motor  and  each  independently  controlled  by  its  own 
automatic  switch,  the  capacities  and  arrangement  may  be  widely  varied  to 
meet  job  conditions.  For  the  first  time,  the  engineer  has  the  choice  of  real¬ 
istic  water  and  air  capacities  required  for  rapid  system  response  without 
wasteful  overheating. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 
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raturn  lino  connaction. 


Coil  Performance  Solutions 


Without  Trial  and  Error 


TAMAMI  KUSUDA 

Staff  Engineer,  Air  Conditioning  and  Refrigeration  Division 
Worthington  Corporation,  East  Orange,  N.  J. 


Forced  circulation  air  cooling,  heating,  and  dehumidify- 
ing  coil  performance  calculations,  when  based  on  the 
effectiveness  concept,  avoids  the  cumbersome  trial  and 
error  computations  associated  with  the  log  mean  tem¬ 
perature  difference  method  when  attempting  to  evaluate 
coil  performance  at  other  than  design  conditions. 

The  log  mean  temperature  difference  relation  for  coil 
performance  obscures  the  significance  of  coil  construction 
and  of  the  heat  transfer  problems  involved.  It  is  not  easily 
applied  to  coil  performance  calculations  with  given  inlet 
flow  conditions.  The  log  mean  relation,  written  in  a  differ¬ 
ent  form  by  rearranging  the  basic  terms  in  the  original 
differential  equation,  contains  only  inlet  temperatures  of 
both  fluids  and  is  called  the  effectiveness  relation. 

The  effectiveness  concept  is  applied  by  the  author  to 
performance  calculations  of  dry  surface  coils,  then  ex¬ 
tended  to  include  dehumidifying  coils.  A  sample  calcula¬ 
tion  of  a  dehumidifying  coil  utilizing  the  extended  effec¬ 
tiveness  relation  is  included.  Dimensionless  curves  are 
provided  to  determine  the  effectiveness  values  for  cross- 
flow  (with  one  fluid  mixed)  and  pure  counter-flow  arrange¬ 
ments.  These  curves  are  extensions  of  Kays  and  London 
calculations  with  smaller  parameter  increments. 


TT  has  been  the  custom  for  air  conditioning  engineers 
■*-to  design  and  evaluate  cooling,  heating  and  dehumidi¬ 
fying  coils  on  the  basis  of  the  logarithmic  mean  tem¬ 
perature  difference  (LMTD)  relation’, 

q  =  KS  Mm  ( I ) 

Values  of  K  are  provided  by  test  data  for  different  coil 
configurations,  flow  arrangements,  flow  rates  and  other 
j)ossible  heat  transfer  characteristics.  Thus,  the  log  mean 
equation  is  particularly  attractive  for  the  c<»il  designer 
who  has  the  value  of  K  available  and  can  s|)ecify  tbe 
entering  and  leaving  temperature  differences  according 
to  his  design  conditions.  When  evaluating  coil  perform¬ 


ance  at  other  than  design  conditions,  the  same  designer 
is  faced  with  cumbersome  trial  and  error  computations. 
He  must  start  with  an  assumed  leaving  flow  temjierature’ 
to  compute  the  LMTD.  His  computed  coil  capacity  must 
then  balance  with  the  actual  heat  absorbed  and  rejected 
by  fluids  whose  leaving  temperatures  have  been  assumed. 

If  test  values  of  K  are  not  available,  determination  of 
capacity  becomes  formidable,  because  tbe  log  mean  equa¬ 
tion  is  not  quite  valid*  for  the  coil  computation  if  K  is 
replaced  by  tbe  conventional  overall  heat  transfer  coeffi¬ 
cient  U,  such  as 


1  _  I  1  ^  _1_  1 

U~h,'^'xhs  h,  (2) 

Substitution  of  U  for  K  is  valid  only  for  cases  of  pure 
counter-  or  parallel-flow.  All  other  arrangements  would 
require  that  the  LMTD  be  corrected  by  a  factor  F,  values 
of  which  are  available  in  several  texts.'*  Equation  (1) 
then  becomes 

q  =  FUSMm  (3) 

but  the  values  of  equation  f.'i)  are  limited,  since  trial  anfl 
error  solutions  are  still  required. 

The  Effectiveness  Concept 

The  log  mean  relation  for  pure  counter-  and  parallel- 
flow  may  be  rearranged  so  as  to  be  written  in  the  follow¬ 
ing  forms: 

For  counter-flow  cooling  coils:* 


q 


exp 


w„c,. 


1 


If  ,iCa  j 
^_exp| 


WaCa  I  _US  \ 

w,c,  (  ) 

_ir.,Ca  l  vs  \ 


*  The  expression  "exp"  means  "exponent  of  e",  the  base  of  the 
natural  logarithm.  For  example,  exp  (-x)  would  mean  e  '. 
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NOMENCLATURE 


('a  —  Air  s|M-(  ific  heat.  ().21-.'5  Jhu  jht  II)  per  de"  F 
=  Inner  fluid  speeifie  heat,  lUu  per  Ih  jx-r  deji  F 

F  ~  I.ogarithinie  mean  temperature  dilTerenee 
correction  factor 

III  -=  Inner  flui«l  heat  transfer  eoellicient.  Hlu  jx-r 
(hr I  (s»|  ft )  (deg) 

h  --  1)0  (1  !  o.ou  X  (f  „ 

/„■  =  a\erage  water  temjx'rature.  -  .)()  deg  for 
cooling  coil  as  a  usual  practice 

I  ,r  —  'vater  velocity,  ft  per  sec 

ID  —  inside  diameter,  inch»*s 

Its  =  Air  side  heat  transfer  eoellicient.  Htu  per 
'  hr  I  ( sq  ft  I  ( deg ) 

h„  =  Air  enthalpy,  lltu  |)er  Ih. 

Kf  =  Total  heat  transfer  factor  of  the  coil.  Htu  per 
^hr)  (s(j  ft  (  (deg) 

1/  =  Foil  multiiilier  ~ 

'  C,  (/»,-/-,/' 

\r  =  Numher  of  rows  deep 

<jt^—  (-oil  total  heat  capacity,  Htu  per  hr 

i/g  —  ('oil  sensible  heat  capacity.  Htu  per  hr 

r  —  ('oil  heat  resistance  from  inner  fluid  to  the 
surface 


R 


Heat  transfer  surface  ratio 


outside  surface 
inside  surfai  e 


S  ~  Coil  total  heat  transfer  suifa«-e  area.  s(j  ft 


ta  —  Air  dry  l)ulh  temperature,  deg  F 
I'j  =  Air  wet  bulb  temi)erature.  deg  F 
tntip  =  Apparatus  dew  point  of  the  coil,  deg  F 
ti  =  ('oolant  temperature,  deg  F 
U  —  Overall  heat  transfer  eoellicient.  Htu  per  hr 
U'a  —  Air  mass  flow  rate,  lb  })er  hr 
U'i  =  Inner  fluid  mass  flow  rate,  lb  per  hr 
X  =  Fin  efliciency.  dimensionless 
Y  =  Dimensionless  number  for  determining  sensi 
ble  heat  factor 


F  ==  Coil  effectiveness  = 


fal  (at 

lal  Ft 


Dimensionless  parameter 


dimensionless. 


>) 


IF  C 

"  n'-a  1.  -  I 

An  ~  jf’  f  '  dimensionless, 

8(  =  Temperature  difference  between  entering  air 
and  inlet  water  =  —  tm 

=  Logarithmic  mean  temperature  difference. 


1  ti  ti  ,  1 1  tai  til 

deg  r  =  ,  w  here 

In  ti  =  t„i  -  t,i 

•I 

r  =  Dimensionless  constant 
CF  —  Contact  factor  =  1  —  (Bypass  factor) 


_  til! 

till  t  mil, 

SF  =  Sensible  heat  ratio 


Note: 

Very  freipienlly  the  perfoi  iiianee  calculations 
lack  the  exiierimental  value  of  li I'here  is.  as  yet. 
no  simple  and  reliable  empirical  eijuation  suggested 
to  calculate  hs  for  various  coil  surface  configura¬ 
tions.  The  author  has  found,  however,  that  K.  Crimi- 
son's  eipiation’  provides  a  fairly  accurate  value  if 
the  dimensionless  numbers  are  evaluated  for  the 
coil  fare  t'elority  and  tube  01)  instead  of  using  the 
minimum  free  opening  area  veloeily. 

For  the  helical  circular  finned  coil.  I).  J.  Ward 
and  Fi.  11.  ^  ouiig’’  lately  published  a  universal 
(‘ijuation  for  determining  hj  for  staggered  and  tri¬ 
angular  pitch  tube  banks.  The  value  of  hj  calculated 
by  their  eipiation  is  smaller  than  that  computeil  by 
the  method  mentioned  above. 


Subscripts,  unless  otherwise  specified, 
pertain  to  properties  as  follows: 

a  —  air 

/  =  inner  fluid  of  the  coil 
r  ~~  single  row 
o  =  dry  coil 
s  —  sensible  heat 
t  =  total  heat 

1  ^  entrance  side  of  coil  with  respect  to  the  air  flow 

ilirection 

2  =  exit  side  of  coil  with  respect  to  the  air  flow 

direction 
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Unmixed  flow 
(worm  air) 


tal 


n 

! - i 

U 

□ 

t 

□ 

a2 

□ 

□ 

Fig.  I.  Flow  arrangement  and  idealized  temperature  con¬ 
ditions  for  cross-flow  exchanger  with  one  fluid  mixed. 


For  parallel-flow  cooling  coils: 


q  =  wjc:a 


W„Ca 


rs  \* 

ff'.Ci  (lf\,Ca  } 


At 


in) 


The  complex  mathematical  expression  in  the  large 
brackets  expresses  the  nature  of  the  flow  pattern  and  is 
called  the  coil  effectiveness.  The  coil  effectiveness  is.  as 
seen  from  the  expression,  a  unique  physical  constant  for 


given  dimensionless  parameters. 


and 


US 


If  the  effectiveness  is  computed  by  these  known  di¬ 
mensionless  parameters  and  expressed  as  e.  eijuations 
(4l  and  (5)  become 


q  ~  F  bt  ( 6 1 

This  is  a  very  useful  relation  for  use  in  coil  performance 
calculations,  since  (»nly  the  inlet  flow  temperature  differ¬ 
ence  appears  in  the  ecjuation.  Moreover,  the  effectiveness 
is  actually  the  temperature  efficiency  of  the  coil  with 
respect  to  the  available  temperature  potential,  since 


from  the  standpoint  of  heat  balance  between  the  coil 
and  the  air. 

I'he  effectiveness  concept  for  heat  exchanger  design 
is  fairly  old.  It  was  first  extensively  utilized  and  devel¬ 
oped  by  W.  M.  Kays  and  A.  C.  London^.  They  have  com¬ 
piled  a  considerable  number  of  charts  and  tables  of 
effectiveness  values  for  various  heat  exchanger  configura¬ 
tions.  The  most  useful  data  are  included  in  the  table 
listing  effectiveness  values  for  a  “Cross-Flow  exchanger 


with  one  fluid  mixed.”  This  flow  arrangement  and  its 
idealized  temperature  conditions  are  pictured  schemati¬ 
cally  in  Fig.  1. 

Flow  arrangement  is  the  same  as  that  of  air  passing 
over  a  single  water  tube.  The  significance  of  this  arrange¬ 
ment  is  that  the  air  temperature  changes  in  both  the  A' 
and  y  directions  while  the  water  temperature  changes 
only  in  the  X  direction.  The  air  temperature  change  (un¬ 
mixed  flow)  is  two-dimensional  while  the  water  tempera¬ 
ture  change  (mixed  flow)  is  one-dimensional. 

The  effectiveness  expression  for  this  type  of  flow  pat¬ 
tern  is 


The  expression  also  holds  for  a  single  row%  single  cir¬ 
cuit  air  coil  whose  tubes  are  connected  by  return  bends 
to  form  a  serepentine  arrangement,  since  this  arrange¬ 
ment  may  be  compared  to  that  of  Fig.  1  by  considering 
it  to  be  an  equivalent  straight  tube. 

If  the  row  consists  of  multi-circuits,  the  expression  still 
holds  if  the  parameters  are  properly  evaluated.  Effective¬ 
ness  Fr  may  be  considered  the  uni(]ue  property  of  a  royv, 
where  1'  and  yr  are  evaluated  by  the  properties  of  a  row. 
For  a  multi-row  arrangement  (A  rows)  it  is  easily  proven 
that  the  overall  effectiveness  is  expressed  as  follows^: 


For  counter  flow  type,  where  jr  —  y: 

S^-^.y,V 


1  1 


( 


|l-r,y.y 

M  -r.  ( 

■“  '/r 

=  1 


-  ^  r 

1  +  y-L 

For  cross  flow  type: 


(0) 


>. 

1 - 1 

••  4- 

^  ■ 

II  ' 

Ua 

(10) 

r.)'’ 

(11) 

When  A'  is  4  or  more,  e(piation  (9)  y  ields  almost  iden¬ 
tical  values  of  effectiveness  as  the  pure  counterflow  case 
in  equation  (  ll.  Thus,  the  eounterflow  air  coil,  of  at 
least  4  rows  deep,  may  be  treated  as  a  pure  counterflow 
heat  exchanger.  Computed  values  of  effectiveness,  e, 
for  cross-flow  with  mixed  water  (or  brine)  and  c,  for 
pure  counterflow,  are  plotted  in  Figs.  2.  3,  4,  5,  6  and  7 
for  various  ft  and  y.  where 


W'„c„ 

vs 


and  y  — 


ir„c„ 

If'iCi 


Heating  Coil  Calculation 

Given:  A  heating  c(til  with  the  follow'ing  physical  fea¬ 
tures:  01),  %  inches;  II),  0.331  inches;  wall,  0.022 
inches;  finned  space,  30  inches  wide  by  10  inches  high 
by  two  rows;  tube  face  center  distance,  1  inch;  tube  row 
center  distance,  1  inch;  0.0075  aluminum  fin,  10  FPI; 
number  of  face  tubes,  10;  total  external  surface  (S) 
79  sq  ft;  surface  ratio,  outside  to  inside,  18.3;  face  area, 
2.08  sq  ft;  10  counterflow  water  circuits  (or  feeds). 
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Air  ftitfis  the  coil  at  70  deg  F  ami  000  cfni.  Water 
enters  the  roil  at  1«>0  deg.  5  gpni. 

10  find;  Heating  capacity  of  the  coil  and  leaving  air 
temperature. 

Solution :  Air  face  velocity  =  600  cfin  '2.08  ft-  =  288 
f|»in;  h}  =■  10.1  from  Grlmison's  e(]iiation  (See  Hefer- 
ence  3  I . 

Water  velocit\,  J',„  =  ilow  internal  cross  section 
of  tubes.  Flow  in  tube  is  total  gpm  number  of  water 
circuits,  or  5  10  =  0.5  gpm.  With  Ilow  expressed  in  gpm 
and  tube  11)  in  inches.  1  ,c  =  0.107  X  flow  ID-,  Here, 
0.107(0.5) /(0..3.‘H  )*  =  1.86  fps. 

To  calculate  inner  fluid  heat  transfer  coeflicient,  h,, 
we  assume  an  average  water  temperature  of  150  deg. 


Using /(,  =  150  (1  -!  0.01  H,,)  (F,,)®  *  (H))-"  * 

h,  =  150(1  ^  0.011  X  150)  (1.86)«*  (0.831)-'’* 
li,  =  })10  Btu  |)er  (hr)  (ft^)  (deg  F) 


Fin  efhciency,  x  =  0.83  (Reference  3),  thus  sulistitut- 
ing  in  equation  (2)  we  have 


1 

U 


18.3 

810 


1  -  0.83  1 

10.1  (0.83)  10.4 


0.139 


then  row  elTectiveness  is  er  —  0.339  from  Fig.  6  of  cross 
flow  coil. 

From  equations  (9).  the  overall  effectiveness  is 
"1  -  (0.339)  (0.259)1 
_  (1  -  0.3.39)  _r’  “  1  _ 

"  ■  ri  -  (0.339)  (0.259)1,  Zq 
(1-0..3.39)  J 

The  total  heating  capacity  of  the  coil  is.  from  equa¬ 
tion  (6), 

(}  If  ,iCa  eSt. 

The  quantity  ff^Ca  is  in  Btu  per  lb.  Since  the  entering 
air  was  given  in  cfm  and  at  70  deg,  we  can  substitute 
(1.08  X  cfm),  so  that 

q  =  1.08  (cfm)  e  8t 
q  =  1.08  (600)  (0.55)  (180  -  70) 
q  =  39,200  Btu  per  hr. 

From  equation  (7),  the  leaving  air  temperature  is 
70  -f  (180  -  70)  0.55  =  130.5  deg. 

Dehumidiflcation  Coil  Performance 


r  ~  7.2  Btu  jMjr  (hr)  (ft-)  (deg  F),  and 


^  WaCa  ^  (1.08)  (600j 

'  "  VS  (7.2)  (39.5) 

_  WaCa  _  (1.08)  (600) 
WiCl~~  (500). 5 


=  2.28 


=  0.259 


The  previous  discussions  are  completely  valid  for  the 
heating  and  cooling  coil  without  moisture  condensation 
or  evaporation  involved  at  the  coil  surface.  To  the  au¬ 
thor’s  knowledge,  there  is  no  method  presently  available 
which  extends  the  effectiveness  concept  to  the  dehumidify- 
ing  (or  evaporating)  coils. 
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Fig.  4.  Effectiveness  for  cross  flow  coil,  beta  to  0.8. 


0.7  0.8  0.9  1.0  1.1  1.2  1.3 


Rg.  5.  Effectiveness  for  cross  flow  coil,  beta  to  1.3. 


Several  authors  have  studied  dehumidifying  coil  per¬ 
formance  on  the  basis  of  W.  Goodman’s  paper^,  which 
in  turn  is  based  on  the  I^wis  relation  of  mass  and  heat 
transfer  coefficient  at  a  wet  coil  surface.  This  accumulated 
knowledge  has  been  organized  and  presented  in  the  recent 
ASRE  and  ASHAE  joint  standard  “Method  of  Testing 
and  Rating  Forced  Circulation  Air  Cooling  and  Heating 
Coils,  Appendix  A.”‘ 

The  standard  suggests  that  the  total  heat  transfer  co¬ 
efficient,  Kt  of  a  dehumidifying  coil,  at  least  4  rows  deep, 
be  calculated  as  follows: 


dry  counter-flow  ^oil,  yielding 
qt  =  M  WaCa  X 

At 

(14) 

The  effectiveness  of  a  dehumidifying  coil  may  therefore 
be  determined  in  a  manner  similar  to  that  of  a  dry  coil 
if  the' parameters  (3  and  y  are  modified,  so  that 


-exn  1 

\WaCaMl  __ 

FiCi  fFiCifjFXa  M  j 


IF, 

JF 


1  _  1  _  I  1  —  '  I  ^ 

Kt  Mhs  xh,  ^  h,  ^ 

where  /t,  is  an  experimentally  determined  air  side  co¬ 
efficient.  Kt  should  then  be  introduced  into  the  log  mean 
relation 

qt  =  KtSAU  (13) 

Equation  (13)  is  rather  inconvenient  for  calculating 
the  dehumidifying  coil  performance  at  given  flow  rates 
and  given  inlet  temperatures  of  both  fluids.  Appendix 
C,  No.  3  of  the  joint  standaid  illustrates  the  use  of  the  log 
mean  relation  with  successive  approximation  of  leaving 
air  wet  bulb  temperatures.  The  trial  and  error  process  is 
usually  repeated  several  times  before  the  computed  log 
mean  coil  capacity  matcht's  the  assumed  air  heat 
reduction. 

Equation  (13)  for  the  dehumidifying  coil  may  be 
written  in  a  form  similar  to  that  of  equation  (4)  for  the 


_  lF„CaM 

'  K,S 

o  ^  fFiCi  (15) 

If  the  dry  coil  parameters  are  denoted  by  fto  and  yo, 
then 

P  =  P.  + 

y  =  y„V,wherer=J-^’^+  « 

Thus,  in  the  case  of  M  =  1,  [3  =  Po  and  y  =  yo. 

Equation  (14)  is  not  quite  yet  in  usable  form  for  coil 
jwrformance  calculations,  since  the  sensible  heat  factor 
or  coil  multiplier  M  is  not  available.  Thus  it  is  necessary 
to  assume  values  of  M  before  arriving  at  a  heat  balance. 
These  trial  and  error  computations  are  simplified,  how- 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  JANUARY,  1960 


77 


.54 


Fig.  6.  Effectiveness  for  cross  flow  coil, 
beta  to  2.4. 


/3 


over,  if  the  charted  efTe<  tiveness  values  are  used. 

I  he  author  has  develo|MHl  a  proctnlure,  usin<j  the  effec¬ 
tiveness  method  which  leads  t(*  a  dire<  t  solution  of  the 
perhirniance  of  dehumidifyinp  coils.  'I'lie  j>rocedure  is 
outlin«‘d  in  the  following  section. 

Effectiveness  and  Surface  Contact  Factor  Method 

Surface  contact  factor  (tf  an  air  coil  is  define<l  as 
tat  tat  flat  l^ai 

tat  t,i,ip  h^i  haili)  (17) 

where  ta<ip  —  apparatus  dew  point  of  the  coil  on  the 
psychronietric  chart.  It  is  the  temperature  read  at  the 
inters«H-ting  point  between  the  saturation  line,  and  the 
extended  line  connecting  the  state  points  of  the  entering 
and  leaving  air. 

W.  Goodman  derived^  a  mathematical  expression  for 
the  contact  factor  by  intergrating  the  surface  heat  and 
mass  transfer  differential  eijuation  at  a  constant  surface 
temperature  yielding 

Contact  factor  =1  —  exp 

I'hus,  the  contact  factor  may  be  considered  a  unique 
pro|K*rty  of  a  given  coil  with  a  given  air  flow  rate.  By 
combining  equations  (7)  and  (17), 
qt  =  M  {(Urn tact  factor)  (/,„  —  ==  M  W„C,t:  ~\t 

f  _  _ G/  ta^ip 

contact  factor  Af  (19) 


In  equation  ( I'l) 


effectiveness 


dl 


t a t  taJp 


contact  factor  At 

are  both  the  functitms  of  1/,  sensible  heat  factor.  Tlius 


^  .  aiul  may  he  plotted  on  the  same 

contact  factor  At 

against  SF  =  .  The  intersection  point  of  the  two 

curves  will  yield  the  operating  M  or  SF  and  Y.  Coil 
capacities  and  leaving  conditions  may  then  be  determined 
as  follows: 


Sensible  coil  capacity:  qg  —  WaCa  (contact  factor)  (Y)  At 

Total  coil  qi  -  qg\f 

Leaving  air  dry-bulb  temperature: 

fai  --  tai  ~  (At)  (contact  factor)  (  i  ) 

Leaving  air  enthalpy;  hgi  —  h^,  — 

^  a 

Leaving  air  wet  hull)  temperature  may  then  be  read  from 
the  psychrometric  chart  at  /<„». 

The  calculation  is  now  straightforward  and  avoids  the 
trial  and  error  requirements  of  the  log  mean  relation. 


Wet  Coil  Calculation 

Application  of  the  effectiveness  method  in  computing 
dehumidification  performance  is  described  below'  for  a 
coil  identical  to  that  illusirate<l  in  Ap|M‘ndix  C.  of 
the  ASRE-ASHRAE  Joint  Standard'^ 
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Given:  horizontal  air  flow,  with 

Air  flow  9,(X)0  cfm 
Face  area  =  15  sq  ft 
Water  flow  =  60  gpm 

/«,  =  85  deg 
t'ai  =  70  deg 
tit  —  -15  deg 

hi  —  641  Btu  per  (hr)  (ft*)  (deg) 
hs  =  15.5  (Reference  5) 

-T  =  0.81  (References) 

'  ==  0.015  (hr)  (ft*)  (deg)  per  Btu 
hs  X 

U  =  9.7  Btu  per  (hr)  (ft*)  (deg) 

S  =  960  ft* 

Wa  =  0.075  Ib/ft*  X  60  min/hr  X  9,000  cu  ft/min 
=  40,500  lb  per  hr  standard  air 
Ca  =  0.243  Btu  per  (lb)  (deg) 

^'aCa  —  0810  Btu  per  (hr)  (deg) 

iSo  =  =  1.057 

IF i  —  60  gal/min  X  60  min/hr  X  8.34  Ib/gal 
=  30,000  lb  per  hr 

70  -  =  0.328  (Ci  =  l) 

R=\5 


WaCar 

S 


1  —  a:  R 

\-  =  ^-  =  0.0389 

h^x  h  I 


9840  X  0.0389 
960 


0.399 


hat  —  34.09  Btu  per  lb  (from  psychrometric  chart  at 
at  =  70  deg) 


Calculations: 

(1)  From  equation  (18),  the  contact  factor, 


CF  = 


15.5  X  960\ 
9840  / 


(2)  Calculate  (S  and  y  corresponding  to  SF  =  1.0,  0.9, 
0.7  and  0.6.  Determine  the  respective  e  from  Fig.  3,  and 
divide  each  e  by  CF,  as  follows: 


P=Po 
+  0.398 
{M-D 


SF 

II 

II 

0 

X 

[see  eq. 
(16)] 

(Fig.  3) 

e 

~CF 

1.0 

1.0 

0.328 

1.055 

0.568 

0.728 

0.9 

1.11 

0.365 

1.099 

0.552 

0.707 

0.8 

1.25 

0.410 

1.155 

0.531 

0.681 

0.7 

1.43 

0.469 

1.241 

0.503 

0.645 

0.6 

1.67 

0.547 

1.321 

0.474 

0.606 

(3)  On  the  psychrometric  chart,  read  the  apparatus 
dewpoints  corresponding  to  SF  =  1.0,  0.9,  0.8,  0.7  and 
0.6,  for  the  given  entering  air  conditions,  and  calculate 

hit  tgiip 

At 


SF 

tadp 

tai  ^adp  _ 

tadp 

At  ~ 

40 

1.0 

63 

0.55 

0.9 

61.5 

0.587 

0.8 

59.6 

0.635 

0.7 

55.7 

0.732 

0.6 

44 

1.025 

(4)  Plot^  V  an‘l^' 
Cont.  Fact. 

- ^against  SF,  as 

At 

shown 

in  Fig.  8  and  record  the  operating  SF  and  *  -  =  Y. 
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SF  =  0.76 
y'  =  0.665  = 

Lr 

(5)  From  (H]uation  (20),  sensible  heat  capacity,  <f» 
=  (0«14))  (0.7»)  (0.665)  (85  -  45)  =  201,000  Btu  per  hr. 

(6)  From  e(|uation  (21),  total  heat  ca})acity,  qt 

=  ==  269.(KK)  Btu  per  hr. 

0.<6  ' 

(This  result  caniutt  he  comparerl  directly  with  that  of 
the  example  in  the  ASRK-ASHAE  Standard  be<ause  there 
are  arithemetical  errors  in  their  computation). 


(7)  Bearrangiii"  equation  (2.'1), 

.  ;  _  269,00<J  _ 

10,500 

Kf  =  K,  -  !!!-  =  34.09 

M  a 

Fat  ■—  61.3  deg,  from  the  psychrometric  chart, 

r/.  _201.0{)0 

If'aCa^  9840 

tat  —  tai  —  (/(ji  lat)  —  8.")  20.8  —  6-1.2  (Icj 

(8)  The  wet-hull)  depression  ratio  is 

tat  Fat  M.Z  61  .A  _  ^ 


6.65  27.44,  and 

ometric  ch 
20.8,  and 


-  Fa 


85-70 
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Conclusions 

The  effecliveness  method,  as  described  in  this  paper, 
is  suggested  as  a  replacement  for  the  log  mean  relation 
for  coil  performance  calculations.  The  effectiveness 
method  is  more  direct  and  has  a  great  mathematical  ad¬ 
vantage  when  evaluating  the  performance  of  a  given  coil 
at  several  conditions.  In  addition,  it  is  readily  pro- 
grammetl  into  the  digital  computer,  thereby  reducing 
computation  time. 

The  method  is  valid  for  any  type  of  air  coil  since 
all  expressions  are  in  terms  of  dimensionless  parameters. 
It  may  he  applietl  to  air  heating  coils,  in  which  case  the 
parameters  are  evaluated  at  the  elevatetl  temperature 
level,  and  temperature  signs  are  reversed.  When  applied 
to  direct-exjiansion  coils,  parameter  y  becomes  zero,  and 
the  effectiveness  equation  takes  the  form 


Through  modification  of  the  parameters,  the  same 
method  hei’omes  extremely  useful  for  dehumidifying  coil 
calculations. 
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Unit  Ventilators  Smooth  Transition 
To  Year-Round  School  Comfort 

Case  histories  of  school  heating  and  ventilating  systems  that  employ  unit  ventilators  in 
a  system  adapted  to  economical  add-on  air  conditioning  show  why  this  scheme  is 
proving  acceptable  to  school  authorities. 


^  I  ^HREE  years  ago  the  air  conditioned  school  was  a 
-*•  rarity.  Last  month,  at  a  national  press  conference  at 
Palmer  House,  Chicago,  a  major  unit  ventilator  manu¬ 
facturer,  American  Air  Filter  Company’s  Herman  Nelson 
Division,  boasted  of  three  hundred  school  installations 
in  which  its  units  were  bought  for  either  immediate  or 
for  future  year-round  air  conditioning. 

The  fact  that  air  conditioning  systems  could  make  such 
inroads  during  a  period  of  rising  building  costs  and 
tight  education  budgets  is  attributable  to  several  factors. 
First,  of  course,  is  the  growth  of  air  conditioning  in 
homes,  offices,  and  factories.  If  air  conditioning  enables 
one  to  work  better  in  the  office,  the  argument  runs,  it 
also  will  help  the  student  to  learn  better.  That  argument 
has  struck  home  with  the  school  boards  presently  wrestling 
with  the  need  to  provide  enriched  curricula  to  cope  with 
atomic-age  educational  demands. 

A  second  factor  has  been  the  pressure  on  schools  to 
make  their  facilities  available  during  the  summer,  for 
make-up  classes,  community  functions,  and,  in  order  to 
cut  down  total  plant  size,  for  a  year-round  school  program 
with  a  fixed  percentage  of  pupils  always  on  vacation. 

School  authorities  are  also  impressed  with  data  that 
show  how  the  layout  of  an  air  conditioned  schoolhouse 
can  effect  substantial  economies  in  building  costs,  pri¬ 
marily  by  reducing  the  ratio  of  perimeter  to  floor  area. 
(Utilization  of  “inside  space”  through  air  conditioning 
has  been  commonplace  in  commercial  building  for  years 
now. ) 

The  clincher  has  been,  in  many  cases,  the  introduction 
of  the  unit  ventilator  that  was  readily  adaptable  to  the 
addition  of  chilled-water  summer  cooling  with  the  pur¬ 
chase  and  installation  at  any  time  in  the  future  of  a 
package  water  chiller  in  the  boiler  room.  This  scheme 
involves  an  immediate  investment  in  slightly  larger 
piping,  and  in  insulation  to  prevent  sweating  of  the  pipes 
for  the  day  when  chilled  water  flows  in  them,  and  in 
boiler  room  space  for  the  future  water  chiller. 

As  the  accompanying  case  studies  show,  the  extra 
immediate  investment  in  future  summer  air  conditioning 
is  relatively  small.  Furthermore,  when  the  time  comes 
that  air  conditioning  is  wanted,  the  difference  in  costs 
between  adding  a  chiller  and  the  necessity  of  providing 
a  separate  summer  cooling  system  is  considerable. 

In  view  of  the  foregoing,  it  is  readily  understandable 
that  the  question  put  to  the  school  authorities  by  the 
unit  ventilator  manufacturer,  “Will  the  school  you  are 
planning  ever  need  air  conditioning?”  proved  to  be  a 
most  persuasive  sales  aid,  especially  since  half  of  all 
schools  choose  unit  ventilators  anyway  to  handle  the 
special  demands  of  schoolroom  heating  and  ventilating. 


CASE  STUDIES 


(Herman  Nelson  unit  ventilator  installations) 


Daviess  County  High  School,  Owensboro,  Ky.;  Roberts  & 
Johnson,  architects;  Chas.  Young,  engineer: 

This  126,000-sq  ft  school  has  71  classrooms,  gymna¬ 
sium,  and  auditorium.  Construction  is  brick  on  concrete 
block,  stone  trim  1-2  stories,  part  basement  structural 
steel  skeleton,  concrete  slab  flooring,  bar  joist  roofing. 
Steel  deck  includes  20  classrooms,  shops,  auditorium, 
music  department,  kitchen,  cafeteria,  gymnasium,  admin¬ 
istration  offices,  library,  and  cooling  tower.  Heating  and 
ventilating  system  includes  insulated  piping,  controls, 
and  condensate  drainage  system  for  future  air  condition¬ 
ing  with  addition  only  of  central  refrigeration. 


Low  Bids  Through  General  Contractor 


General  Construction  $911,000 

Heating  and  Ventilating  195,000 

Plumbing  100,000 

Electrical  105.000 


Total  construction  cost,  per  sq  ft:  $10.40 

Heating  and  Ventilation:  1.55  (15%) 


Sts.  Peter  &  Paul  School,  Gary,  Ind.;  Harry  McComb, 
architect;  Reynolds  &  Barich,  engineer: 

This  32,000-sq  ft,  two-story  school  has  structural  steel 
with  reinforced  masonry  concrete  construction  and  ex¬ 
terior  walls  of  face  brick  with  limestone  trim,  interior 
walls  of  lightweight  concrete  finished  with  cement  enamel. 
First  floor  is  on  slab,  second  is  concrete  on  bar  joists. 
Vinyl  tile  throughout.  Tectum  insulated  roof  deck  is  on 
long  span  steel  joists.  Facilities  include  12  classrooms, 
cafeteria  and  kitchen,  clinic,  library,  and  sound  control 
room.  Larger  pipe  sizes,  insulated  pipe,  condensate  drain¬ 
age,  and  controls  included  with  unit  ventilators  in  heating 
and  ventilating  contract  for  future  air  conditioning  with 
addition  of  central  refrigeration  only. 


Contract  Costs 


General 

Plumbing 

Heating  and  Ventilating 
Electrical 

Total  construction  cost,  per  sq  ft: 
Heating  and  Ventilation: 


$356,000 

50,000 

55,000 

39,000 

$15.63 
1.72  (11%) 
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Lodi  Hifili  School,  Lodi,  Calif.;  Falh  &:  Hootli,  arrhiirris ; 
I  aiidaaioat  Donn.slrad,  riif'infrrs: 

This  l.iO. l().">-s<|  ft  s<  h«>((l  iii<  lii(l(‘s  jr\  miiasiuins.  lockfr 
MMiMis.  anil  ailiiiiiii''lrati\i‘  ana.  roiinriliii”  rooins.  music 
iiMUiis.  anil  cafeteria.  Unit  venlilalms  were  i  liosen  to  take 
cliilleil  water  when  availahlc.  laiifier  |»i|M*  sizes,  insiilateii 
|n|n*.  coiiilensate  iliaina"**  s\stem  anil  controls  were  in- 
stalleil  for  future  air  eonilitionin^  with  aihlition  of  central 
refrifieration.  \o  provisions  for  future  air  eonifitioning 
of  gymnasiums  and  cafeteria.  Ventilation  l)id  covers 
heating  anil  ventilating  of  these  areas. 


Contract  Costs 

I  otal 

IMumhing 
Heating 
Ventilating 
Heating  insulation 
Teni|K*rature  controls 
Klertrical 


.S2.(K{7,72.t 

1«2.559 

216.703 

lOS.KK) 

24.170 

36,7»0 

191,68{5 


Total  construction  cost  per  sq  ft: 
Heating  and  Ventilation: 


$15.34 
2.38  (I 


%) 


.South  Hakersfudd  Hiph  .Sriioof,  linkers  field,  Calif.;  Ernest 
L.  McCoy,  architect;  Howard  F,  McCandless,  engineer: 

This  1}{2.I47-S(|  ft  school  has  one  story  with  a  partial 
hasTMiient.  Its  campus-type  plan  <-overs  Isf.iit)  acres,  ac¬ 
commodating  a  maximum  enrollment  of  2.5(M)  students. 
Foundatioti  is  reinforciMl  concrete  supported  on  concrete 
piles.  Exterior  walls  are  of  reinforce*!  architectural  con- 
<rete,  interior  walls  of  concrete,  plywiMKl.  plaster,  and 
ceramic  tile,  on  studs.  Floors  are  concrete  on  gravel  with 
asphalt  tile  and  ceramic  tile  floor  covering.  Hoof  is  steel 
and  wood  framed  with  composition  huilt-up  covering, 
(’.eilings  have  acoustic  tile  with  1-inch  hatt-ty  |)e  insulation 
in  attic.  Facilities  include  31  classrooms.  2  gymns.  field 
house,  shop  unit,  maintenance  unit,  cafeteria  unit,  music 
unit,  study  and  lihrary  unit,  and  administration  unit. 
Future  cooling  can  he  accomplished  hy  installation  of 
central  refrigeration  equipment  in  mechanical  rooms  that 
i-ould  he  located  in  and  with  future  classroom  additions. 

Confracf  Costs 


(General 

S2.()24.(K)0 

Plumbing 

19a.(K)0 

Electrical 

267.006 

Heating  ami  Ventilating 

324.(HK) 

Total 

2.«13,(KH) 

Tofal  consfruefion  cosf  per  sq  ff: 

$15.44 

Heafing  and  Venfilafion: 

1.78 

(M.5%) 


Mesa  Elementary  School,  Mesa,  Ariz.;  Horlveck  &  Hick¬ 
man,  architects;  Lowry  Sorenson,  engineers; 

Th  is  3.5,33()-s<j  ft  school  has  steel  framing  with  hrick. 
Floors  are  concrete  slabs  on  the  ground  with  vinyl  tile 
<’«)vering.  Roof  is  wood  framed  with  rigid  cement  asbestos 
shingles.  There  are  16  classrooms,  2  Kindergarten  rooms, 
an  administration  area,  library,  and  a  multipurpose  room 
that  is  l>oth  cafeteria  and  auditorium  with  stage.  Unit 
ventilators,  piping,  and  controls  installed  to  handle  chilled 
water  for  summer  air  conditioning  with  purchase  of 
central  refrigeration. 


Contract  Costs 

Total  contra«  t 

I'lumhing 

Fh'ctrical 

Heating  and  Ventilating 

Total  construction  cost  per  sq  ft: 
Heating  and  Ventilation: 


S3.36.ft00 

2<'’..n(Mt 

3r>.(K)6 

r>5,(KMt 

$10.04 

1.55 


Contract  costs  for  heating  and  ventilating  with  central 
refrigeration  would  have  cost  $69,300,  or  $1.93  per  sq  ft 
(19.4^t). 


I.ackawanna  High  School,  I.aekawanna,  N.Y.;  John  R. 
Edgar,  architect;  Donald  E.  Brill,  engineer: 

This  1 65,941 -s(j  ft  school  is  composed  of  a  school  build¬ 
ing  for  1.200  pupils,  a  service  building,  and  connecting 
tunnel.  Foundation  is  of  reinforced  concrete  supported 
on  stt^el  piles.  Exterior  walls  are  huff  face  brick,  mansota 
stone,  and  polished  granite  trim;  interior  walls,  steel  stud 
and  plaster  and  tile.  fToor  is  terrazzo  and  asphalt  tile; 
rot>f,  bar  joist  and  cleri*spans  with  steel  deck  and  rigid 
insulation;  ceiling,  acoustical  tile.  Facilities  include  audi¬ 
torium.  double  gym,  practice  gum,  team  locker  rooms, 
natatorium.  2f)  academic  classrooms.  15  s|)ecial-purpose 
classrooms,  a  multi-purpose  room.  5  shops,  etc.  Office 
suite.  Board  of  Education  wing,  with  11  offices  and  one 
meeting  room,  and  auditorium  provided  with  present 
year-round  air  conditioning.  Classrooms  provided  with 
unit  ventilators,  piping,  controls  for  future  air  condi¬ 
tioning. 

Confracf  Cosfs 


General 

$1,953,700  ■ 

Plumbing 

145.393  ■ 

Electrical 

353,788  ■ 

Heating  and  Ventilating 

292.500  ■ 

Total 

2,745,381  ■ 

Tofal  consfruefion  cosf  per  sq  ff: 

$16.54  ■ 

Heafing  and  Venfilafion: 

7.76  (II 7„)  ■ 

If  ilbur  Trimpe  Junior  High  School,  Barthalot,  III.;  S.  T. 

Pahst  and  Associates,  architect. 

■ 

This  28.350-sq  ft  school  has  two 

stories,  &  panel  wall 

with  steel  columns  for  the  classroom  wing  and  haydite 
block  for  the  gym.  There  are  12  classrooms,  3  science 
rooms,  an  art  room,  library,  teachers  lounge,  gymnasium, 

and  two  locker  rooms.  Mechanical 

equipment  includes 

21  unit  ventilators,  2  heating  and  ventilating  units  for  the 
gym,  2  console  heaters  for  the  lockers,  and  15  convectors. 

(dassroom  area  is  provided  for  future  cooling  by  addition 

of  chiller  and  cooling  tower  only. 

I 

Confracf  Cosfs 

1 

General 

$184,426  ■ 

Plumbing 

30,910  ■ 

Electrical 

16,405  ■ 

Heating  and  Ventilating 

51,450  ■ 

Total 

283,191  ■ 

Tofal  consfruefion  cosf  per  sq  ff: 

$9.99  1 

Heafing  and  Venfilafion: 

1.85  (18.5%)  ■ 
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Transmission  of 


Heat  and  Vapor 


through 


Sandwich 

Panels 


Use  of  the  structural  sandwich  for  walls,  floors,  and 
ceilings  in  residential,  commercial,  and  industrial  construc¬ 
tion  is  grov'ing  fast.  Because  many  of  the  numerous  types 
of  sandwiches  have  quite  different  water  vapor  and 
thermal  transfer  characteristics,  it  behooves  the  heating 
and  air  conditioning  designer  to  acquaint  himself  with  this 
development. 

Herein  are  extracts  from  some  of  the  papers  presented 
at  the  conference  on  Sandwich  Panel  Design  Criteria,  one 
of  six  sessions  of  the  three-day  Fall  Conferences  of  Build¬ 
ing  Research  Institute,  Washington,  D.C.,  held  at  the 
Shoreham  Hotel,  November  17-19. 


Pre-erection  of  a  1/5  section  of  1 40-ft  radome  at  Good¬ 
year  Aircraft  Corp.  to  check  fit  of  panels  and  to  see 
whether  a  section  would  grow  in  dimension.  Panels  con¬ 
sist  of  6-inch  thick  paper  honeycomb  core  with  0.042-inch 
thick  glass  fiber  reinforced  plastic  facings.^ 


A  STRUCTURAL  sandwich  is  a  layered  construction 
formed  by  bonding  two  thin  facings  to  a  thick  core.* 
It  is  a  “stressed-skin”  construction  similar  to  some  pre¬ 
fabricated  house  constructions  in  which  facings  are 
bonded  to  spaced  stringers  or  studs.  The  core  of  the  sand¬ 
wich  is  continuous,  or  so  nearly  continuous  that  much 
thinner  facings  can  he  used  than  in  stressed-skin 
construction. 

The  basic  design  concept  is  to  space  the  strong,  thin 
facings  far  enough  apart  with  a  thick  core  to  assure  that 
the  construction  will  be  stiff,  to  provide  a  core  that  is 
stiff  and  strong  enough  to  hold  the  facings  flat  through  a 
bonding  medium  such  as  an  adhesive  layer,  and  to 
provide  a  core  of  suflicient  shearing  resistance. 

Sandwich  construction  has  bfxome  so  widespread  ?n 
buildings,  and  its  development  is  being  pressed  hard  by 
so  many  and  diverse  organizations,  that  it  is  difficult  to 
keep  in  touch  with  current  progress.® 

The  term  sandwich  implies  that  the  various  parts  are 
somehow  fastened  together  in  such  a  way  as  to  provide 
combinetl  action  in  the  environment  to  which  they  are 
exposed.  In  this,  a  sandwich  panel  may  differ  from  a 
curtain  wall  whose  parts  may  or  may  not  be  constrained 
to  act  together.  A  sandwich  may  be  a  curtain,  but  it  is 
not  necessarily  only  a  curtain;  and  a  curtain  may  or 
may  not  be  a  sandwich. 

Used  for  Floor,  Wall,  and  Ceiling 

It  is  only  within  recent  Limes  that  such  sandwiches 
have  found  fairly  widespread  use  in  buildings.  Among 
the  first  important  sandwiches  were  various  combinations 
of  cement-asbestos  board  facings  and  fiber  board  cores. 
Generally,  these  have  been  used  in  combination  with  a 
frame  of  some  kind,  so  that  the  sandwiches  support  the 
loads  directly  imposed  upon  them,  but  not  the  full  load 
(»f  the  building.  ( Early  applications  of  this  type  of  sand¬ 
wich  to  residential,  commercial,  and  industrial  construc¬ 
tion  were  cited. ) 

In  one  of  the  earliest  houses  to  use  the  sandwich  as  the 
complete  structure,  the  floor,  roof,  walls  and  partitions 
are  all  sandwiches  that  can  be  folded  together.  There  is 
no  separate  frame,  except  for  a  floor  grid  and  a  few 
ceiling  joists.  Use  of  the  sandwich  with  and  without  a 
frame,  as  in  the  examples  cited,  is  typical  of  much 
present-day  practice  in  the  use  of  sandwiches.  There  are 
panels  used  for  exterior  walls,  either  load-bearing  or  not; 
for  roofs  and  floors;  and  for  partitions. 

One  of  the  most  attractive  features  of  construction 
sandwiches  is  their  low  overall  cotflicient  of  heat  transfer 
with  minimum  thickness.  Many  thermally-efficient  core 
materials  are  available  that  are  also  suitable  from  the 
structural  standpoint.  Indeerl.  some  materials  appear  to 
be  so  thermally  promising  that  the  thickness  of  the  sand¬ 
wich  is  dictated  not  by  thermal,  but  by  structural,  dem- 
niands,  or  by  other  considerations,  such  as  minimum 
dimensions  of  door  and  window  frames. 

The  Problem  of  Distortion 

A  set;ond  thermal  characteristic  of  construction  sand¬ 
wiches  is  not  always  so  happy.  The  materials  of  which 
sandwiches  are  c<unposed  are  likely  to  have  different 


‘Superscripts  Identify  the  paper  from  which  the  particular  portion 
of  this  report  has  been  extracted.  A  list  of  the  papers  extracted 
appears  at  the  end  of  the  article. 
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Apparatus  for  testing  sandwich  construction  in  edgewise 
compression  at  Forest  Products  Laboratory.' 

fneflicients  «if  thermal  expansion,  and  a  ehanfie  of  teni- 
jHirature  leads  to  different  dinunisional  changes  in  the 
various  parts  <if  the  sandwieh.  This  may  easily  lead  to 
howiii"  or  huekling.  Furthermore,  one  side  of  a  sandwich, 
such  as  the  exterior  face  of  a  wall  panel,  may  he  suh- 
jjfted  to  considerably  greater  temjH*rature  changes  than 
another  side,  and  thermal  gradients  occur  leading  to 
differential  expansion  or  contraction  even  if  the  various 
parts  have  e4]ual  coeflicieiits.  The  result  may  again  he 
distortion.  Careful  design  is  necessary  if  these  effects  are 
to  be  minimized. 

Closely  associated  with  thermal  characteristics  are 
moisture  and  its  effects,  ('.hanges  in  tem{)erature  may 
cau.se  changes  in  air  prt^ssure  inside  a  sandwich,  leading 
to  the  infdtration  of  water  vajMir  into  the  interii»r  of  the 
panel.  Condensation  may  occur  and  provision  must  he 
made  to  get  rid  of  the  water,  or  to  prevent  its  accumula¬ 
tion  in  the  first  place.  Diametrically  opposed  procedures 
I’all  for  hermetically  sealed  panels  (with  resulting  changes 
in  air  pressure  ratio  inside  I  or  o|)en  structures  allow  ing 
for  fret?  entrance  of  moisture  and  free  drainage. 

Need  for  Vapor  Barrier 

Prior  to  World  War  II  and  in  the  early  years  of  the 
post-war  housing  boom,  a  great  deal  of  attention  was 
concentrated  on  condensation  and  heat  transfer  problems 
in  housing,  particularly  pre-fabritated  structures.®  This 
was  prompter!  by  many  cases  of  failures  that  occurred  in 
improperly  protected  insulated  constructions.  These  fail¬ 
ures  were  indicated  by  the  large  number  of  paint  failures 
that  were  occurring  on  residences  across  the  country. 
New  houses  were  built  much  tightei  than  the  older  ones 
and  the  confined  moisture,  produced  within  the  house 
from  living  habits  of  the  occupants,  seeped  insidiously 
into  the  walls. 

The  principal  difhculty  was  that,  with  addition  of 
insulation  in  the  walls  and  resultant  lower  teiiifieraturt^s 
in  the  outer  portions  of  the  walls,  and  the  omission  of 


a  proper  vapor  barrier  on  the  warm  side  of  the  wall, 
condensation  developed  and  the  water  content  built  up 
in  the  sheathing.  Condensation  often  waterlogged  struc¬ 
tural  members,  causing  rot  and  fungus  growth  on  wood 
mendiers  as  well  as  corrosimi  on  metal  members.  Subse- 
queiitlv.  water  accumulated  in  the  siding  under  the  paint 
and  caused  paint  blistering. 

Weathertight  Construction 

To  prevent  condensation  in  curtain  walls  and  sandwich 
|)anel  constructions,  the  panel,  designer  was  inclined  to 
provide  excessive  weather  air  ventilation  in  the  wall 
structure.  This  produced  two  harmful  effects:  over-all 
heat  transmission  coefficient  in  many  cases  was  raised  to 
the  point  where  heat  losses  from  the  building  ber'ame 
excessive,  and  it  became  difficult  to  make  the  wall  suffi¬ 
ciently  tight  to  prevent  rain  leakage  into  the  wall  and 
building.  An  extensive  testing  program  of  curtain  walls 
and  sandwich  panels  in  the  Climatometer  and  in  the 
guarded  hot  Ixtx  have  provi«led  a  considerable  amount 
of  information  upon  heat  and  water  vapor  characteristics 
of  these  panels. 

Today,  even  in  areas  of  high  winds,  when  flashing  is 
adequately  designed  and  carefully  installed  in  accord¬ 
ance  with  s})ecifications,  water  penetration  into  the  build¬ 
ing  can  be  avoided.  If  it  is  possible  for  the  designer  to 
make  his  external  joints  weather  tight  without  dependence 
on  soft  caulking  compounds  and  protect  his  venting  sys¬ 
tem  from  rain  entrance,  then  the  external  surface  can 
be.ex|}ected  to  remain  reasonably  weather  tight. 

In  general,  it  is  difficult  to  achieve  the  desireil  weather 
integrity  in  the  majority  of  panel  installations.  Therefore, 
the  designer  should  strive  to  make  the  exterior  as  weather 
tight  as  practicable  and  depend  on  an  internal  panel 
surface  to  be  the  weather  tight  surface.  With  this  arrange¬ 
ment,  some  weather  water  leakage  may  be  tolerated  at 
the  joints.  An  internal  wall  drainage  system  must  then  be 
provided  and  an  adequate  internal  (lashing  system 
installerl. 

When  thermal  insulation  is  provide<l,  it  may  be  placed 
((utboard  of  the  weather  tight  surface  if  it  is  of  the  type 
not  affected  by  water.  Otherwise,  it  must  have  a  protec¬ 
tive  covering  and  be  ventetl.  Generally  speaking,  soft 
caulking  compounds  alone  should  not  be  dejiended  upon 
for  the  sole  protection  against  wind  and  weather  water 
leakage  at  joints.  When  these  precautionary  arrangements 
are  observed  and  considerable  care  is  observed  in  the 
building  inspection,  a  satisfactory  construction  is  attained. 

Parfitions  and  Roofs 

In  normal  building  construction,  water  vapor  transmis¬ 
sion  does  not  present  a  problem  with  interior  walls  or 
partitions  unless  there  is  a  substantial  vapor  pressure 
differential  across  the  wall  and  the  temperatures  are  low 
on  one  side.  When  the  latter  conditions  prevail,  a  vapor 
barrier  should  be  provided  on  the  warm  side  of  the  wall. 
A  good  paint  schedule  can  be  sufficient.  If  the  sandwich 
panel  is  used  in  floors,  it  is  good  practice  to  provide  a 
vapor  barrier  on  the  warm  side  of  the  panel  if  it  faces 
a  high  humidity  space. 

Since  a  roof,  by  the  very  nature  of  the  construction, 
requires  that  a  water  tight  memhrane  be  on  the  weather 
side  of  the  structure,  considerable  potential  difficulty 
may  be  encountered  from  condensation  in  panels  used  as 
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a  base  for  roofs.  An  excellent  va])or  barrier  must  be  ap¬ 
plied  to  the  warm  side  of  the  panel  and  all  joints  must 
be  carefully  sealed  against  the  influx  of  moisture.  When 
tbs  panel  serves  as  a  ceiling,  and  there  is  an  air  space 
between  it  and  the  roof,  there  should  be  weather  air 
ventilated  through  the  space.  Usually  natural  ventilation 
through  protected  wall  louvers  and  room  ventilation  is 
sufficient  to  relieve  any  build-up  of  moisture. 

Roof  Ventilation 

The  amount  of  air  used  to  ventilate  roof  spaces  is 
critical.  Occasionally,  mechanical  ventilation  is  provided 
through  these  spaces  to  correct  condensation  problems 
in  roofs.  It  is  advisable  to  consider  preheating  weather 
air  used  for  this  purpose,  otherwise  the  potential  con¬ 
densation  conditions  may  be  aggravated  rather  than 
relieved  by  ventilation. 

FHA  requirement  for  spaces  between  roofs  and  top 
floor  ceilings  is  that  there  be  cross  ventilation  for  each 
separate  space  by  openings  protected  against  snow  and 
rain  entrance.  The  ratio  of  total  net  free  ventilating  area 
to  area  of  the  ceiling  shall  be  not  less  than  1:500,  except 
that  the  ratio  may  be  1:300  provided: 

(a)  a  vapor  barrier,  having  a  transmission  rate  not 
exceeding  1  perm,  is  installed  on  the  warm  side 
of  the  ceiling;  or 

(b)  at  least  50%  of  the  required  ventilating  area  is 
provided  by  ventilators  located  in  the  upper  por¬ 
tion  of  the  space  to  be  ventilated  fat  least  3  ft 
above  the  cornice  or  wall  vents)  with  the  balance 
of  the  required  ventilation  provided  by  cornice  or 
wall  vents. 

Basementless  spaces  require  four  foundation  wall  venti¬ 
lators,  one  located  at  each  corner  and  having  an  aggregate 
net  free  ventilating  area  not  less  than  1/150  of  the  area 
of  the  space.  When  ground  surface  is  treated  with  a  vapor 
barrier,  two  foundation  wall  ventilators  having  an  aggre¬ 
gate  net  free  area  of  1  /1500  of  the  space  area  is  sufficient. 
In  all  cases,  these  exterior  openings  should  be  screened 
with  8  mesh  per  inch  screening  to  exclude  insects. 

The  openings  required  to  provide  ventilation  for  ex¬ 
terior  wall  sandwich  panels  to  prevent  condensation  and 
accumulation  of  water  has  not  been  so  clearly  defined 
as  the  rules  set  forth  above.  It  may  be  necessary  to 
provide  an  air  wash  in  exterior  walls  where  spandrels 
and  metal  supports  are  used.  In  the  event  the  water  vapor 
transmission  rate  of  the  warm  side  of  the  panel  in  the 
winter  is  5  perms,  there  should  be  one  square  inch  of 
free  area  per  lineal  foot  of  panel  at  both  top  and  bottom 
of  the  panel.  The  area  in  square  inches  at  top  and  bottom 
should  be  proportional  to  the  reciprocal  of  the  water  vapor 
transmission  rate  in  perms.  However,  the  minimum  venti¬ 
lation  area  should  not  be  below  that  for  a  transmission 
rate  of  1  j)erm  or  0.20  square  inches  at  the  top  and  bottom 
of  the  panel. 

Occasionally,  atmospheric  pollution  and  dirt  or  frost 
will  foul  up  the  openings  and  water  drainage  system. 
Therefore,  the  minimum  dimension  of  the  vent  openings 
should  not  be  less  than  0.25  inch  to  prevent  clogging  from 
dirt  or  frost.  When  the  optmings  are  within  50  ft  of  the 
ground  level  they  should  be  protected  with  8  mesh  scrt^n. 

In  sandwich  panel.s,  as  in  other  types  of  construction, 
the  interior  surface  should  not  transmit  more  than  one 
fifth  as  much  water  vapor  as  the  exterior  surface.  In 


other  words,  the  interior  surface  should  have  a  vapor 
barrier  five  times  as  good  as  the  exterior  so  as  to  permit 
the  release  of  moisture  to  the  atmosphere. 

Heat  Transfer  Design  Criteria 

Heat  transfer  coefficients  of  sandwich  panels  may  be 
on  the  high  side  in  comparison  to  conventional  construc¬ 
tion.  They  have  ranged  from  a  few  at  17  =  0.08  Btu  per 
(sq  ft)  (deg  F)  to  tht^  majority  at  higher  values  such  as 
0.60;  whereas  insulated  conventional  constructions  range 
from  V  =  0.08  to  0.15.  Glass  panels  have  XJ  values  of 
1.13  for  ^  inch  plate,  0..55  for  double  window  arrange¬ 
ments,  and  0.36  for  triple  windows  for  14  i'^ch  glass 
spacing.  Where  large  window  areas  are  incorporated  with 
panels  to  form  the  exterior  of  the  building,  the  heat 
transfer  coefficient  for  the  panel  walls  can  match  the 
glass  coefficients  without  causing  excessive  fuel  costs 
for  the  panels. 

Metal  Hangars  Cause  Cold  Spots 

Although  it  is  difficult  to  completely  insulate  the  com¬ 
posite  w'all  made  up  of  sandwich  panels,  an  effort  should 
be  made  to  do  so.  Metal  hangers  and  supports  for  holding 
the  panels  cause  cold  spots  and  these  do  develop  con¬ 
densation  or  frost  over  these  areas.  Furthermore,  cold 
areas  on  a  wall  will  contribute  to  the  discomfort  of  the 
occupants  of  the  building  sitting  in  the  vicinity  of  these 
areas.  The  radiant  heat  transfer  and  cold  down  drafts 
along  the  wall  are  the  principal  causes  of  the  discomfort. 
Excessive  heat  transfer  along  the  exterior  floor  edges  is 
occasionally  the  source  of  cold  feet  and  discomfort. 
Attention  must  be  given  in  the  design  to  these  factors  in 
order  to  avoid  complaints  from  occupants. 

Radiant  Sandwich  Floor 

In  the  East  Room  of  the  Forest  Products  Laboratory 
experimental  test  unit,  underneath  which  room  is  a  crawl 
space,  the  flooring  is  of  sandwich  panels  12  ft  long  by 
3  ft.  8%  inches  wide  by  6  inches  deep,  with  corregated 
paper  honeycomb  cores  and  %-inch,  5-ply  Douglas  fir 
facings.^  Panels  were  designed  for  a  load  of  40  lb  per 
sq  ft.  Copper  hot  water  heating  pipes  were  installed  in 
these  panels  during  manufacture  to  determine  the  effect 
of  radiant  heating  upon  them.  Supplementary  provision 
is  made  for  hot  water  baseboard  heating  along  the 
exterior  walls  in  this  room. 

In  fabrication,  the  pipes  were  laid  on  top  of  the  core 
and  were  forced  into  it  in  a  press  when  the  facing  was 
applied  and  bonded.  None  of  the  floor  panels  has  so  far 
been  removed  for  test.  However,  no  deterioration,  such  as 
evidence  of  delamination  of  the  facing,  has  yet  been 
observed.  A  careful  inspection  has  not  indicated  the 
presence  of  any  unbonded  areas  associated  with  separa¬ 
tion  of  the  facing.  The  radiant  panel  heating  system  has 
been  operating  satisfactorily. 

Three  of  the  sandwich  roof  panels  were  constructed 
with  vents  to  afford  air  movement  across  the  roof  and 
through  the  panel.  Observations  over  the  years  indicated 
no  appreciable  difference  in  performance  of  the  vented 
and  unvented  j)anels  with  respect  to  bowing  or  moisture 
accumulation  under  the  prevailing  conditions  of  humidity 
in  the  interior  space. 

The  exj)eriments  with  floor  radiant  heating,  while  not 
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At  left,  2  inches  of  concrete  is  poured  against  corrugated  steel  siding 
used  as  form.  Above,  completed  panel  ready  for  trucking  to  job  site.* 


yet  common  in  commercial  prattice.  have  shown  the 
feasibility  of  this  type  (>f  heating  with  sandwich  panel 
construction.  (Water  was  140  deg  F.) 

Concrete  Sandwich  Panel 

The  concrete  sandwich  panel  was  developed  by  con¬ 
sulting  engineers  wh(»se  client  c<tnsidered  the  brick  wall 
too  costly  ($.‘1.50  hti  a  12-inch  wall  I  and  recpiested  that 
a  suitable  substitute  lx*  found.*  Ultimately,  research  re¬ 
sulted  in  development  of  a  large,  pre<‘ast  concrete  ])anel 
wall  int«)  which  a  core  of  insulating  material.  C(»nsisting 
of  chemically  treattxl  wood  chij)s  combined  w  ith  a  cement 
hinder,  was  inc(»r|M>rated  Iwtween  two  thin  layers  f»f 
precast  concrete. 

Over  JMMHM)  s<j  ft  of  5-inch  thick  panels  were  utilized 
for  the  power  plant  involved  and  on  the  total  project 
approximately  WMt.OOO  s(j  ft  of  panel  was  installe<l. 
Structural  design  of  the  sandwich  is  dictated  by  an  estab¬ 
lished  casting  cycle,  best  limited  to  24  hr.  Minimum  thick¬ 
ness  is  often  controlled  by  the  joint  detail,  whether  it 
is  formed  for  a  longue  and  groove  or  spline.  Maximum 
thickness  is  usually  set  by  either  the  insulating  core  or 
the  dictates  of  structural  design. 

Various  materials  have  been  used  for  insulation.  Insu¬ 
lation  efllciency  is  only  a  nominal  factor  in  the  final  selec- 
li(»n.  Many  suitable  materials  are  available  and  the 
following  have  been  us«*d:  Fihreglas.  Foamglas.  Durisol. 
Forex.  lnsuir(»ck.  Cemex,  and  Styrofoam.  A  U- factor  of 
0.20  to  0.1.5  is  easily  achieve<l  in  a  total  thickness  (tf  5 
to  6  inches. 

In  determining  the  need  f(*r  a  vapor  seal,  a  study  of 
climatic  conditions  with  res})e<t  to  interior  humidity 
characteristics  is  made.  In  general,  it  has  not  been  found 
neces-sary  to  provide  a  va|M»r  seal  |)er  se.  However,  where 
such  is  deemed  necessary,  it  is  accomplished  by  using  a 
closed  cell  insulation  with  sealed  joints  or  an  actual  vapor 
seal  film  cast  in  the  panel. 

The  cost  of  the  panel  at  the  power  plant  amounted  to 
$2.00  j>er  sq  ft  in  place.  Since  that  time  the  owner  has 
used  well  over  a  milli«>n  stjuare  feet  of  it  in  plants 
throughout  the  country. 

On  the  basis  of  ex|)erieiKe,  a  spline  joint  is  found 
preferable  to  a  tongue  and  groove  joint  because  an 
uninterrupte<l  blanket  «)f  insulation  can  he  provided.  Also, 
]M)lysulphide  ruhlwr  base  caulking  is  a  decided  improve¬ 
ment  over  the  conventional  caulking  compounds. 


Heating  Costs  Halved 

Last  winter,  a  check  on  the  heating  costs  of  the  South 
Bend  Research  House  of  the  National  Association  of 
Home  Builders  revealed  that  it  averaged  a  little  more 
than  half  of  the  cost  of  heating  houses  of  equal  area  in 
the  neighborhood.®  Tliis  can  be  largely  attributed  to  the 
excellent  insulation  provided  by  the  foam  core  panels. 
The  4-inch  roof  panels  have  a  U-factor  of  0.065  and  the 
3-inch  wall  panels,  a  factor  of  0.093.  Even  with  a  rela¬ 
tively  high  2ii%  of  window  and  door  area  to  total  wall 
area,  the  calculated  heat  loss  with  an  outside  temperature 
of  — 10  deg  F  was  only  4.3,0(K)  Blu  per  hr.  Summer  air 
conditi(ming  cost  was  also  low.  due  to  the  insulation 
factor  and  the  refle<'tivity  of  the  aluminum  roof. 

In  the  NAHB  Research  House,  the  heating  and  air  con¬ 
ditioning  system,  with  its  ducts  in  the  floor  slab,  had  little 
relation  to  the  panel  system.  The  shop  assembled  plumb¬ 
ing  tree  was  detached  from  the  foam  core  panels,  but 
during  the  installation  and  connection  of  piping  and 
fixtures,  swtions  of  panels  had  to  be  cut  out  to  give  tbe 
piuml>er  access  to  his  work.  A  better  solution  would  have 
been  the  use  of  a  frame  plumbing  wall,  with  all  of  the 
piping  contained  within  the  wall. 

Criteria  for  sandwich  panels  and  systems  in  residential 
construction  are  unique  and  must  be  separated  from 
criteria  for  other  building  types.  At  present,  there  is 
insufficient  data  on  jH*rformance  of  houses  and  an  almost 
complete  lack  of  adequate  criteria. 

Papers  Abstracted 

1.  Structural  Sandwich  Denign  Criteria,  Edward  W. 
Kuenzi,  engineer,  Forest  Products  Laboratory,  Madison, 
Wis,  Forest  Sei-vice,  U.  S.  Department  of  Agriculture. 

2.  Progress  and  ProhleniH  of  Sandwich  Construction,  Al- 
l)ert  G.  H.  Dietz,  profes.sor  of  building  engineering,  Massa¬ 
chusetts  Institute  of  Technology,  Cambridge,  Mass. 

;i.  Heat  and  Vapor  Transmission  Criteria  for  Sandwich 
Panels  and  Curtain  Walls,  E.  R.  Queer  and  E.  R.  Mc¬ 
Laughlin,  Engineering  Experiment  Station,  Pennsylvania 
State  University,  University  Park,  Pa. 

4.  Long-Term  Case  Study  of  Sandwich  Panel  Construction 
in  FPL  Experimental  Unit,  L.  J.  Markw’ardt,  assistant 
director,  and  Lyman  W.  Wood,  engineer.  Forest  Products 
Lalxiratory. 

5.  Concrete  Sandtvich  Panel  Design  Criteria,  P.  M.  Gren- 
nan,  engineer-associate,  office  of  Alfred  Easton  Poor, 
Archite<*ts,  New'  York,  N.  Y. 

(!.  Case  Study  of  the  NAHB  South  Bend  Research  House, 
.John  M.  King,  a.ssistant  director.  Research  Institute, 
National  As.sociation  of  Home  Builders,  Wa.shington,  D.  C. 
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Churches,  Theaters  and  Auditoriums 
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There  are  common  application  problems  in  the  design  of  air  condi* 
tioning  systems  for  churches,  theaters  and  auditoriums.  Therefore, 
design  information  for  ail  three  tvpes  of  occupancies  are  covered  in 
this  extensive  article.  Short  cut  load  caicula^ons  are  presented  as 
well  as  data  on  systems  suitable  for  these  applications. 
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Air  Conditioning  System  Design  for 
Churches,  Theaters  and  Auditoriums 

JACK  F.  SCHMIDT 

Manager,  Large  Equipment  Development,  Unitary  Equipment  Division, 

Carrier  Corp.,  Syracuse,  N.  Y. 


A  STRIKING  similarity  exists  in  the  air  conditioning 
application  problems  posed  by  churches,  auditori¬ 
ums,  and  theaters.  In  all  of  these  air  conditioning  is 
primarily  for  the  comfort  of  a  gathering  of  j)eople  who 
have  come  to  worship,  listen  to  a  lecture,  hear  a  concert, 
or  view  a  movie.  It  is  essential  that  the  environment  of 
the  hall  should  promote  rather  than  distract  from  this 
purpose.  Together  with  good  acoustics,  lighting,  and 
seating,  good  air  conditioning  is  essential  to  the  atmos¬ 
phere  that  is  to  be  created.  The  air  conditioning  system 
must  be  correct  not  only  in  the  psychrometric  sense,  but 
it  must  also  l>e  noiseless. 

LOAD  DETERMINATION 

The  load  determination  of  these  three  applications  are 
very  similar  as  the  same  factors  influence  the  cooling 
load  of  each. 

Survey 

A  complete  survey  is  essential  to  determine  the  load 
requirement.  Survey  data  to  be  obtained  include  general 
facts  on  building  construction,  glass  area,  orientation, 
size,  and  other  physical  asj)ects  of  the  space  to  be  condi¬ 
tioned.  Tliis  information  can  often  be  obtained  from 
architectural  drawings  in  the  case  of  new  construction. 
For  existing  buildings,  plans  are  not  always  available. 
Even  in  those  cases  where  plans  do  exist,  the  information 
should  he  carefully  checked: 

1.  To  ascertain  that  the  plans  were  carried  out.  Many 
last  minute  changes  or  deletions  are  never  recorded 
on  the  drawings. 

2.  To  And  additions  made  to  the  building  since  initial 
construction. 

3.  To  find  the  results  of  remodelings. 

The  survey  should  also  uncover  the  special  data  that 
are  essential  to  this  type  of  application. 

One  important  item  that  should  be  ascertained  is  the 
usage  of  the  building.  This  factor  is  covered  in  detail 
in  the  section  of  Factors  Influencing  the  Cooling  Load. 

Another  essential  consideration  is  a  complete  survey 
of  existing  facilities  and  equipment.  Many  times  existing 
facilities  such  as  ventilating  or  heating  systems  can  be 
worked  into  the  design  of  the  air  conditioning  system 
with  the  result  that  a  saving  in  total  cost  and  an  increase 
in  system  effectiveness  can  be  made. 

Existing  electrical,  water,  and  drain  facilities  will  have 
a  bearing  on  the  ty{)e  of  equipment  selected  for  the  job. 

FACTORS  INFLUENCING  THE  COOLING  LOAD 

There  are  many  factors  which  influence  the  cooling 


load  of  these  applications  to  a  greater  extent  than  normal 
air  conditioning  applications.  These  factors  will  be  dis¬ 
cussed  separately  and  they  are: 

1.  Occupancy  pattern 

2.  Ventilation 

3.  Solar  heat  and  transmission 

4.  Storage  effect 

5.  Stratification 

6.  Inside  design  conditions 

7.  Outdoor  design  conditions 

Occupancy  Pattern 

Because  heat  gain  from  people  is  one  of  the  largest 
loads  imposed  on  the  air  conditioning  system  for  these 
applications,  the  occupancy  pattern  is  very  important. 

In  churches,  the  occupancy  pattern  will  be  determined 
by  the  number  and  scheduling  of  services.  Most  Protes¬ 
tant  churches  have  one  or  two  services  on  Sunday, 
whereas  Roman  Catholic  churches  have  multiple  masses, 
following  each  other  from  early  morning  until  noon.  Past 
summer  attendance  records  are  useful  in  determining  the 
number  of  j>eople  for  load  pur|)oses,  but  these  must  also 
be  compare<l  to  seating  capacity  and  attendance  records 
for  other  seasons.  Air  conditioning  has  increased  summer 
attendance  in  all  cases  and  in  many  churches  the  summer 
attendance  has  been  greater  than  during  other  seasons. 
This  is  particularly  true  when  surrounding  churches  are 
not  air  conditioned.  People  are  inclined  to  shop,  eat,  and 
even  attend  church  in  air  conditioning  comfort  when 
they  have  the  opportunity. 

Uses  of  the  church  building  during  the  week  are  also 
important  and  they  may  have  an  important  bearing  on 
the  type  of  system  employed.  This  point  will  be  discussed 
later. 

In  theaters,  the  occupancy  pattern  is  determined  by  the 
type  of  house.  The  National  Theater  Survey  indicates 
an  average  of  2.4  shows  a  day.  Some  small  town  or 
neighborhood  houses  put  on  as  few  as  two  shows  per 
week  while  some  city  houses  run  12  shows  a  day  on  a 
24-hour  per  day  basis.  The  average  theater  mentioned 
in  the  survey  can  be  used  to  establish  an  average  occu¬ 
pancy  pattern.  This  average  occupancy  pattern,  which 
includes  Saturday  and  Sunday  matinees,  can  be  used  to 
determine  the  time  and  duration  of  peak  people  load  that 
is  applicable  to  most  theaters.  Tliis  information  is  essen¬ 
tial  for  the  proper  load  determination. 

Figure  1  shows  typical  occupancy  and  cooling  load 
curves  for  the  week-end  in  a  Class  A  movie  house  enjoy¬ 
ing  high  patronage.  These  curves  are  idealized  plottings 
from  test  data  taken  in  several  movie  houses  in  various 
parts  of  the  country. 
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These  curves  indicate  that  the  peak  load  on  the  air 
conditioning  equipment  occurs  between  8:00  and  9:30 
p.m.  This  peak  occurs  at  the  time  of  low  outside  air 
Icinperatures  and  when  the  solar  effects  are  almost  nil, 
so  that  it  is  due  to  the  people  load.  This  is  the  largest 
single  portion  of  the  air  conditioning  load.  The  evening 
audience  consists  chiefly  of  adults,  whereas  the  matinee 
has  a  large  percentage  of  children.  Test  results  show  the 
people  load  in  the  afternoon  is  only  75%  of  that  of  the 
evening.  This  75%  figure  can  also  be  calculated: 

Assumptions:  Matinee  population  is  60%  children 

Child’s  average  weight  is  80  lb  (50-110  lb) 
Adult’s  average  weight  is  135  lb  (woman 
120  lb  and  man  150  lb) 

As  the  heat  load  (loss)  of  people  is  approximately 
proportionate  to  their  weight,  the  following  calculation 
can  be  made: 

0.60  X  80  +  0.40X135 

Afternoon  people  load  = - ~0.75 

135 

The  maximum  occupancy  is  usually  determined  by  the 
total  number  of  seats.  A  few  theaters  may  allow  standees 
in  the  foyer  of  the  theater.  When  fire  ordinances  permit 
this  practice,  which  is  rare,  an  allowance  must  be  made 
in  the  system.  Usually,  the  cooling  load  will  be  affected 
only  slightly  due  to  the  short  duration  of  this  condition. 
However,  the  air  distribution  should  be  designed  to  pro¬ 
vide  capacity  in  the  standee  area. 

The  occupancy  of  auditoriums  will  be  determined  by 
the  usage.  As  this  usage  will  vary,  good  judgment  must  be 
used  in  arriving  at  the  people  load.  The  maximum 
possible  seating  capacity  is  a  good  starting  point.  The 
various  possible  seating  arrangements  must  be  deter¬ 
mined.  For  instance,  an  auditorium  which  is  used  for 
basketball  games  or  ice  shows  can  also  be  set  up  for 
boxing  matches  with  the  number  of  seats  of  each  being 
determined  by  the  area  of  the  floor  required  for  the  event. 

Ventilation 

The  normally  designed  quantity  of  ventilation  air  for 
many  applications  is  in  excess  of  true  requirements  and 
is  reduced  in  actual  operation.  Use  of  more  outside  air 
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than  is  necessary  leads  to  excessive  first  and  operating 
costs,  as  outside  air  is  a  large  portion  of  the  load.  Ventila¬ 
tion  air  can  be  as  low  as  5  cfm  per  person  and  this  gives 
very  acceptable  indoor  conditions.  However,  local  codes 
may  require  more.  This  point  should  be  carefully  checked 
before  the  design  is  finalized.  In  churches,  the  large 
volume,  the  infrequent  use  of  the  building,  and  the 
absence  of  smoking,  provide  good  conditions  with  low 
ventilating  rates  as  compared  to  commercial  applications. 

In  theaters  and  auditoriums  where  smoking  is  not  per¬ 
mitted,  the  same  general  condition  exists.  In  theaters  the 
ventilation  is  further  increased  due  to  the  interval  be¬ 
tween  the  afternoon  and  evening  peaks  when  the  actual 
ventilation  being  supplied  may  be  as  high  as  30  cfm  per 
person.  See  Fig.  1.  The  outside  air  intake  should  be 
designed  so  that  the  ventilation  air  will  be  provided 
whenever  the  fan  is  operating.  A  minimum  outside  air 
damper  or  a  minimum  stop  on  the  outside  air  damper  is 
usually  used.  However,  the  outside  air  ductwork  and 
dampers  should  be  sized  so  that  100%  outside  air  can  be 
obtained.  Then  it  is  possible  to  flush  out  the  hall,  and 
outside  air  can  be  used  for  cooling  during  intermediate 
seasons  to  save  operating  costs. 

A  remote  manual  control  of  outside  air  has  proved 


Rg.  I.  Occupancy  curve 
for  a  typical  Clau  A 
theater. 
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useful  in  many  eases.  The  outside  air  quantity  can  he 
set  to  eorresj)*m(l  with  atU*n<lanee  or  |)atr«)nge. 

Solar  Heat  And  Transmission 

Solar  heat  and  transmission  may  he  a  factor  depend¬ 
ing  on  the  time  of  day  of  the  }K*ak  load. 

In  churclu-s,  the  heat  gains  from  solar  and  transmission 
load  are  substantial  parts  <d  the  total.  This  is  due  to  the 
large  window  areas  and  the  morning  and  mid-day 
oeeupaney. 

In  theaters,  the  solar  and  transmission  gain  can  usually 
he  neglec  ted  in  the  load  calculation.  As  the  peak  load 
<K-curs  at  8:(H>  to  9:d()  p.m.,  the  magnitude  is  small  except 
in  theaters  with  a  large  exterior  wall  with  a  western 
ex|)osure. 

In  auditoriums,  the  solar  and  transmission  gains  may 
vary  between  the  two  extremes  given  previously  for 
church**s  and  theaters  and  thus  should  he  analyzed  fully. 

Storage  Effect 

Storage  effect  is  important  in  these  applications,  due 
either  to  the  infrerjuent  operation  of  the  system  as  is  the 
case  of  churches  and  auditoriums,  or  due  to  the  jK*aks  and 
valleys  in  the  total  cooling  load  as  is  the  case  in  theaters. 
The  heavy  construction,  plus  the  large  ma.ss  of  material 
in  the  seats  or  pews,  result  in  a  great  amount  of  heat 
storage. 

This  storage  effect  can  he  either  positive  or  negative. 
When  the  air  distribution  system  is  first  started,  an  extra 
load  is  imposed  on  the  refrigeration  equipment  because 
of  the  heat  stortxl  in  the  structure.  Tp  to  an  hour  may 
l»e  required  to  pull  down  the  tem|)erature  of  this  mass  to 
designed  tenifjerature.  However,  if  the  system  is  oin'ratt^l 
effectively,  this  additional  load  can  l>e  quickly  comj)en- 
sated  for,  by  closing  the  outside  air  damj)er  during  the 
pull  down  period. 

If  pre-cooling  time  is  available,  some  cooling  effect  can 
he  store<l  in  the  structure  and  furnishings  and  this  cool¬ 
ing  used  to  offset  the  i>eak  load.  As  people  and  outside 
air  are  such  major  jnirtions  of  the  load,  considerable 
ecjuipment  capacity  w  ill  In?  available  for  pre-cooling  prior 
to  occupancy.  Tests  conducted  by  the  author  and  others 
on  churches,  theaters,  and  other  applications  have  shown 
that  when  pre-cooling  capacity  is  available,  as  in  this 
case,  storage  effect  can  be  stored  in  relatively  short 
periods  of  approximately  one  hour. 

Storage  effect  operates  by  pre-cooling  the  mass  of  the 
building  and  furnishings  two  or  three  degrees  below  the 
tem|>erature  allowable  at  peak  load.  During  |)eak  load,  the 
air  temperature  in  the  sj)ace  rises  to  design  conditions 
and  the  pre-cooled  mass  absorbs  some  portion  of  the  heat 
load.  Thus,  the  equipment  can  be  selected  for  a  capacity 
less  than  the  actual  |>eak  load. 

Even  in  Roman  Githolic  churches  where  masses  follow^ 
each  other,  through  the  morning,  storage  effect  can  be 
used.  Usually,  the  early  masses  are  not  as  heavily  attended 
as  the  later  ones,  and  outside  tem|)eratures  are  lower 
during  the  early  morning.  All  this  excess  capacity  can  be 


iistnl  for  storage  which  in  turn  will  offset  the  jieak  load 
occurring  at  the  late  masses.  This  storage  effect  can  be 
us»*d  only  if  the  jn-ak  loa«l  is  less  than  three  or  four  hours 
(liiralion. 

In  movie  theaters,  the  same  arrangement  can  be  use<l. 
r«y  refering  to  Fig.  1,  it  can  be  .seen  that  there  is  a  i)eri«Ml 
of  partial  load  before  each  peak  load  condition  during  the 
day.  Again  the  excess  capacity  at  these  times  can  be  used 
to  store  up  cooling  effect  in  the  building  and  furnishings. 

Stratification 

Due  to  the  high  ceiling  heights  and  vaulted  ceilings  in 
many  churches,  auditoriums,  or  theaters,  it  is  possible  to 
maintain  ideal  conditions  in  the  occupietl  zone  without 
cooling  the  entire  space.  The  hot  air  below  the  ceiling 
stratifies  and  most  of  it  never  l)ecomes  part  of  the  equip¬ 
ment  load. 

Where  lighting  is  at  the  ceiling  level,  the  heat  gain  due 
to  the  lights  can  also  be  stratified.  Thus,  a  large  part  of 
the  lighting  load  does  not  become  a  part  of  the  cooling 
load  on  the  equipment. 

To  obtain  stratification,  the  supply  outlets  must  be  kept 
relatively  low'.  When  ceiling  outlets  or  sidewall  outlets 
are  used  close  to  the  ceiling,  the  entire  volume  is  cooled 
and  no  stratification  occurs. 

When  the  air  distribution  is  from  window  sill  height, 
transmission  through  the  wall  and  window  area  above  the 
TS  ft  level  can  be  neglected.  However,  solar  heat  gain 
through  the  entire  window'  area  must  be  calculated.  When 
the  sun  shines  through  the  glass  striking  the  floor  or 
furnishings,  the  solar  heat  is  absorbed  and  eventually 
becomes  a  part  of  the  equipment  load.  Note  that  stained 
glass  windows  used  in  churches  and  auditoriums  are 
similar  to  heat  absorbing  glass  and  a  reduction  factor 
should  be  used.  The  magnitude  of  this  factor  depends  on 
the  ty|)e  of  glass.  An  average  value  of  0.70  can  be  used 
in  the  absence  of  precise  data. 

When  side  wall  outlets  are  used,  the  transmission 
through  the  wall  area  over  5  ft  above  the  outlets  can 
be  disregarded.  Again  the  solar  heat  gain  through  the 
entire  glass  area  must  be  used. 

In  both  cases,  only  a  small  portion  of  the  roof  heat 
gain  gets  into  the  occupied  zone  by  convection.  However, 
due  to  high  temperature  of  the  ceiling  surface,  radiation 
to  the  occupied  zone  does  add  to  the  load.  This  radiant 
and  convection  load  is  usually  taken  as  one-third  of  the 
normal  roof  load. 

Inside  Design  Conditions 

Inside  design  conditions  will  vary  depending  on  the 
location  in  the  country  and  the  characteristics  of  the 
cooling  load. 

The  inside  design  dry  bulb  is  usually  kept  in  the  range 
of  75  to  78  deg  as  this  seems  to  be  the  most  universally 
accepted  range  of  temperatures.  Note  that  when  storage 
effect  due  to  pre-cooling  is  used,  the  thermostat  is  usually 
set  two  to  three  degrees  below'  design  condition,  to  obtain 
the  pre-cooling  necessary'. 

Note  that  in  these  cases,  the  normally  maintained  drv 
bulb  temperature  will  be  at  the  thermostat  setting  and  the 
design  conditions  will  be  met  only  when  peak  load  condi¬ 
tions  exist. 

The  design  relative  humidity  for  the  space  can  be  in 
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TABLE  I— HEAT  LOAD  FROM  PEOPLE 


BUILDING  TYPE  SECTION 


Room  Dry  Bulb, 

Deq  F  : 

Sensible  Heat 
Btu/Hr/Person 

Latent  Heat 
Btu/Hr/Person 

70 

260 

90 

71 

254 

96 

72 

248 

102 

73 

242 

108 

74 

236 

1  14 

75 

230 

120 

76 

224 

126 

77 

217 

133 

78 

210 

140 

79 

203 

147 

80 

195 

155 

the  range  of  40  to  60%,  without  discomfort,  when  cou- 
I)led  with  the  range  of  dry  hulh  temperatures  previously 
mentioned.  Due  to  the  large  portion  of  the  load  that  is 
made  up  hy  people  and  outside  air,  the  sensible  heat 
factor  of  these  applications  is  very  low.  For  that  reason, 
in  many  cases  it  is  imfwssihle  to  maintain  relative 
humidities  helow  55  to  60%  in  the  space  without  resort¬ 
ing  to  reheat.  As  reheating  is  uneconomical  and  usually 
impractical  in  these  types  of  applications,  it  is  better  to 
design  for  a  lower  dry  bulb  tem})erature  to  compensate 
for  higher  relative  humidity  and  to  obtain  an  equivalent 
effective  temperature. 

A  design  condition  of  77  deg  dry  hulh  and  60%  rh  is 
suggested,  for  the  most  economical  system  consistent  with 
satisfactory  conditions. 

Outdoor  Design  Conditions 

The  outdoor  design  conditions  used  in  the  load  estimate 
should  he  taken  at  the  time  of  day  when  the  |)eak  load 
occurs.  Note  that  the  }>eak  load  comes  at  the  time  of  peak 
}>eople  occupancy.  This  ]>eak  load  may  occur  in  the 
morning  in  churches,  or  in  the  evening  in  theaters  and 
auditoriums.  Therefore,  the  design  temperature  should  be 
corrected  for  the  time  of  day.  Correction  factors  to  design 
temperatures  have  lwiH*n  published.  In  the  absence  of  this 
data,  weather  bureau  records  can  he  used  to  determine 
the  correction  factors  for  various  times. 

Load  Calculation 

The  preceding  section  on  Factors  Influencing  the 
Cooling  Load,  gives  much  of  the  information  required  to 
calculate  the  cooling  load  of  these  applications.  There  is 
additional  information  for  churches  and  a  simplified 
estimating  method  for  theaters,  which  will  l)e  dis<‘usseil 
separately  that  are  the  result  of  field  tests  on  these 
applications. 

Churches.  The  cooling  load  is  calculated  similar  to 
commercial  applications,  taking  into  account  all  of  the 
load  sources  that  are  present.  Some  of  the  required  in¬ 
formation  has  been  discussed  such  as  indoor  and  outdoor 
design  conditions,  population  (jreople  load),  solar  and 
transmission,  ventilation,  storage  effec't  and  stratification 
effects. 

An  extra  credit  is  obtained  in  churches  having  one  or 
two  services  |)er  Sundav  where  one-half  of  the  outside  air 
supi)!!!-^!  is  relieved  hy  the  vents  in  the  ceiling.  This 
crerlit  can  In*  computed  hy  the  following  formula: 


supply  air  (cfm) 

Credit  ( Btu  per  hr)  — - X  1.08  X  10  deg 

2 

The  vents  usually  consist  ol  pressure  relief  dampers 
that  relieve  only  when  the  pressure  in  the  space  is  higher 
than  outdoors.  The  stratified  air  temperature  is  higher 
than  the  conditional  space,  thus  some  of  the  space  load 
is  exhausted.  In  churches  having  continuous,  multiple 
services,  this  credit  cannot  he  taken  due  to  the  large 
infiltration  that  takes  place  between  services  when  the 
doors  are  open  for  five  to  ten  minutes.  In  addition,  this 
infiltration  load  should  be  estimated.  The  cooling  load  of 
the  sanctuary  only  will  vary  between  0.045  and  0.060  tons 
per  person,  depending  on  the  solar  and  other  variable 
loads.  The  cooling  load  on  other  spaces  such  as  offices, 
tnlucational  units,  and  fellowship  halls  will  vary  accord¬ 
ing  to  usage  and  other  factors. 

Theaters.  Information  given  in  the  previous  section  has 
made  it  possible  to  set  up  a  simplified  load  estimating 
method  for  the  basic  movie  theater.  The  basic  movie 
theater  is  defined  as  the  auditorium  portion  and  any 
other  section  connected  directly  to  it.  This  usually  does 
not  include  manager’s  office,  lobby,  rest  room  areas,  and 


Fig.  2.  Cooling  estimate  chart  for  motion  picture  theaters. 
See  page  92  for  a  design  problem. 
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projection  htjoth  which  are  sj)ecial  areas  and  should  he 
calculated  in  the  normal  manner. 

Allowing  the  excess  ventilation  air  to  spill  out  from 
the  lohhy  t«»  the  stret‘t,  may  he  sullicient  to  cool  the  lohhy 
and  advertise  air  con<tilioning  to  passer-hys. 

The  simplified  method,  re<juires  the  following  informa¬ 
tion:  'PheahT  location  Ithus  the  outdoor  design  condi¬ 
tions),  the  number  of  seats  (and  stand(*es  if  any),  the 
minimum  outside  air  ({uantity  (cfm)  at  |)eak  load  con¬ 
ditions,  and  the  inside  design  condition.  With  this  infor¬ 
mation,  the  total  tons  of  refrigeration  and  dehumidified 
air  quantity  can  be  determined  by  several  simple  refer¬ 
ences  to  tables  and  charts  and  several  calculations.  This 
basic  information  is  then  used  to  select  the  t*<juipment 
r<*(|uirement3. 

Tons  per  l*erson.  The  first  step  is  to  find  the  refrigera¬ 
tion  rapacity  requin*<l  |wr  person.  This  is  obtained 
«lirtHlly  from  Fig.  2. 

'Hiis  chart  is  bascHl  on  the  load  from  j)eople  and  out¬ 
side  air  only.  Tlie  slight  lighting  load  and  the  solar  and 
transmission  loads  are  offset  by  storage.  If  these  loads  are 
abnormallv  high,  such  as  may  be  the  case  with  a  large 
western  exposure,  the  chart  values  should  be  increased.  If 
any  doubt  exists  as  to  the  time  of  the  i)eak  load,  this 
chart  can  be  used.  The  chart  is  based  on  adult  metabolic 
rates.  If  children  are  present,  such  as  at  a  Saturday 
matinee,  the  total  load  can  be  correctetl  for  the  lower 
metabolic  rate.  Table  1  gives  the  Heat  Load  for  j)eople. 


TABLE  2— APPARATUS  DEWPOINT  (ADP)  TEMPERATURES  (F)  BASED  ON  8:00  PM  DESIGN  CONDITIONS 


Outside  Design  Temp.  Deg  F 

Bypass  j 
1  Factor 

1 

nside  Design  Con 

ditlons  ( 

DB  &  %,RH) 

3:00  PM  1 

1  8:00  PM 

75  Deg 

1 

76  Deg 

j 

77  Deg 

1  78  Deg 

DB 

WB 

DB 

WB  1 

■55% 

60% 

65%“  1 

1“  55% 

60% 

65% 

1  *55”% 

60% 

65%  " 

55% 

60% 

65% 

105 

76 

98 

74 

.10 

48 

53 

58 

47 

53 

58 

48 

54 

59 

46 

54 

59 

.30 

48 

54 

59 

48 

55 

59 

49 

56 

60 

48 

56 

61 

100 

78 

93 

76 

.10 

46 

52 

57 

44 

53 

57 

44 

53 

58 

41 

52 

58 

.30 

39 

51 

57 

40 

51 

57 

41 

52 

58 

_ 

53 

58 

95 

78 

88 

76 

.10 

44 

51 

57 

43 

52 

57 

38 

50 

57 

40 

51 

57 

.30 

— 

48 

55 

— 

47 

56 

— 

48 

57 

— 

48 

57 

95 

75 

88 

73 

.10 

46 

52 

57 

45 

53 

57 

45 

53 

58 

42 

53 

58 

.30 

41 

52 

57 

43 

52 

58 

44 

53 

59 

37 

54 

59 

93 

75 

86 

73 

.10 

46 

52 

57 

44 

53 

57 

43 

54 

58 

41 

52 

58 

.30 

39 

51 

57 

40 

51 

57 

_ 

52 

58 

— 

53 

58 

90 

70 

83 

68 

.10 

48 

53 

57 

47 

53 

58 

47 

53 

58 

45 

54 

59 

.30 

48 

55 

59 

50 

56 

60 

50 

56 

60 

50 

56 

61 

NOTES: 

1.  The  8:00  pm  design  conditions  correspond  to  the  3:00  pm  design  conditions  where  the  daily  range  of  temperature  Is  20  deg  F. 

Table  may  be  used  for  daily  temperature  ranges  between  15  F  and  25  F  deg  for  the  3:00  pm  conditions  listed. 

2.  Table  Is  based  on  the  design  conditions  shown  for  8:00  pm,  0.10  and  0.30  equipment  bypass  factors,  and  7*/2  cfm  per  person  out¬ 

side  air.  Where  no  ADP  values  are  shown,  reheat  would  be  required  to  maintain  these  conditions. 

Table  is  sufficiently  accurate  for  ventilation  rates  In  the  range  5  to  10  cfm  per  person,  and  for  bypass  factors  In  the  range  0.05 

to  0.35.  Use  closest  bypass  factor  shown  or  interpolate  between  values  shown. 

3.  For  conditions  not  shown,  the  apparatus  dewpoint  temperature  can  be  determined  as  follows: 

RSH 

(a)  SHF  =  - 

RLH  +  RSH 

where  RSH  =  sensible  heat  of  bypassed  portion  of  outside  air  plus  sensible  heat  due  to  people, 
where  RLH  =  latent  heat  of  bypassed  portion  of  outside  air  plus  latent  heat  due  to  people. 

(b)  ADP  temperature  read  from  psychrometric  chart  for  selected  room  conditions  and  calculated  SHF. 


Tons  of  Refrigeration.  The  total  refrigeration  load  is 
easily  calculated: 

Total  refrig.  =  tons  per  person  X  number  of  people 
The  following  example  illustrates  the  use  of  the  charts 

of  Fig.  2. 

Required:  Determine  the  total  cooling  load  for  the  basic 
portion  of  a  conventional  theater. 

Given: 

8  p.m.  Design  WB  Temp  =  75  deg 
Room  DB  Temp  =  77  deg 

Room  Relative  Humidity  =  60% 

Ventilation  Rate  =  5  cfm  per  person 

Number  of  People  =  1000 

Proeedure:  Project  vertically  up  75  deg  Outside  Design 
WB  tem{)erature  line  to  77  deg  room  dry  bulb  tempera¬ 
ture  curve,  then  horizontally  to  60%  room  relative 
humidity  curve,  then  vertically  downward  to  5  cfm  per 
jH*rson  curve,  and  finally  horizontally  to  0.0418  tons  of 
refrigeration  per  person. 

Solution:  Total  basic  theater  cooling  load  =  0.0118  tons 
j)er  person  X  1000  jieople  =  41.8  tons. 

Dehumidified  Air  Quantity.  The  dehumidified  air  quan¬ 
tity  is  found  from  the  following  formula: 

Dehum.  cfm  = 

(Room  Sensible  Heat/Person)  X  No.  of  People) 
(1-BF)  X  (Room  Temp  —  ADP)  X  (1.08) 

where: 

Room  s<*nsible  heat  (RSH)  per  j)erson  is  found  from 
Table  3. 
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BF  is  bypass  factor  of  cooling  coil  selected  (note 
1-BF  is  also  called  contact  factor) . 

Room  temperature  is  design  room  dry  bulb. 

ADR  is  apparatus  dewpoint  found  from  Table  2. 

1.08  is  a  constant  for  converting  cfm  to  pounds 

Use  of  formula  and  tables  requires  that  an  assumption 
of  the  bypass  factor  be  made  before  starting  the  calcula¬ 
tions,  If  the  subsequent  equipment  selection  gives  a  widely 
different  bypass  factor,  the  calculation  can  be  repeated  to 
obtain  a  more  accurate  solution. 

If  the  bypass  factor  of  the  coil  is  not  known,  the  air 
quantity  can  be  obtained  by  a  trial  and  error  type 
psychrometric  solution  using  the  sensible  and  latent  loads 
of  people  as  the  only  room  load.  The  inlet  air  on  the  coil 
is  affected  by  the  amount  of  outside  air. 

Once  the  tons  and  dehumidified  air  quantity  per  person 
has  been  calculated  for  the  following  set  of  conditions, 
the  values  can  be  used  for  any  other  job: 

Location  (outdoor  design) 

Inside  design 

Outside  air  quantity 

Equipment  Determination 

.Many  types  of  systems  have  been  used  successfully  to 
air  condition  churches,  theaters,  and  auditoriums.  These 
systems  may  be  for  summer  cooling  only,  but  more  often 
are  combined  with  heating  systems  to  provide  year-round 
air  conditioning.  There  are  five  main  types  of  cooling 
systems  employed:  Chilled  water,  direct  expansion,  direct 
expansion  self-contained  systems,  ice  or  water  storage 
systems,  and  ice  melting  systems.  The  last  two  are  used 
primarily  for  churches.  I'lie  advantages  and  disadvantages 
of  church  systems  are  listed  in  Table  4.  The  system  to  be 
employed  should  he  ascertained  only  after  a  detailed 
study  of  the  following: 

1.  First  cost  of  ecjuipment. 

2.  Owning  and  operating  costs. 
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3.  Building  costs  of  new  buildings,  remodeling,  and 
alteration  cost  of  existing  buildings. 

4.  Space  requirements. 

Here  are  some  factors  you  may  find  helpful  in  selecting 
the  correct  system  for  a  particular  application. 

Chilled  Water  Systems 

These  system  are  widely  used  today.  As  refrigerant  is 
restricted  to  the  cooling  equipment  and  not  circulated 
throughout  the  building  being  conditioned,  there  are  no 
problems  of  refrigerant  leakage  or  necessity  for  removing 
structural  members  to  find  a  tiny  leak  in  the  piping 
system. 

Chief  advantages  j>rovided  by  water  chilling  packages 
are:  Pre-engineering  to  save  consultant  and  contractor 
time  and  money;  standard  control  schemes;  standard 
refrigerant  piping  arrangements,  eliminating  trouble  from 
improper  oil  return,  faulty  operation  of  expansion  valve 
and  flooding  of  the  compressor.  Improvements  in  design, 
performance  and  o}>eration  have  also  greatly  contributed 
to  simplifying  their  installation. 

Units  using  reciprocating  compressors  of  either  open 
or  hermetic  types  are  factory  assembled  and  tested, 
capable  of  fitting  through  the  average  doorway  and  ready 
to  operate  after  connection  to  water  and  electric.al  lines. 
Their  capacity  ranges  between  3  and  lUO  tons. 

The  open-type  centrifugal  chiller  is  no  longer  as  popu¬ 
lar  as  its  hermetic  cousin;  however  its  adaptability  to  anv 
type  of  drive  (steam  turbine,  electric  motor  - gear,  gas 
engine,  or  diesel  engine),  and  wide  range  (90  to  3..500 
tons  I  makes  it  a  popular  choice  for  processing  refrig¬ 
eration  duty. 


TABLE  3— TOTAL  ROOM  SENSIBLE  HEAT  PER  PERSON  (BTU  PER  HR)  BASED  ON  8:00  PM  DESIGN  CONDITIONS 


Outside  CFM  i  Inside  Design  Dry  Bulb  Temperature,  Deg  F 


Dry  Bulb 
Temp  ( F) 
at  8  PM 

Air  j 

Per 

1  Person 

75  F 

76  F 

77  F 

78  F 

Coil 

Bypass 

Factor 

.05 

.10 

.20 

.30  ' 

.05 

.10 

.20 

.30  1 

.05 

.10 

.20 

.30  1 

.05 

.10 

.20 

.30 

5 

236 

242 

255 

268 

230 

236 

248 

260 

223 

228 

240 

252 

215 

221 

232 

243 

98 

7'/2 

239 

249 

267 

285 

233 

242 

260 

278 

226 

234 

251 

268 

218 

226 

242 

258 

10 

242 

255 

280 

305 

236 

248 

272 

296 

228 

240 

262 

284 

221 

232 

253 

274 

5 

235 

240 

249 

258 

229 

233 

242 

251 

221 

226 

234 

242 

214 

218 

226 

234 

93 

71/2 

237 

245 

259 

273 

231 

238 

252 

266 

224 

230 

243 

256 

216 

222 

234 

246 

10 

240 

249 

269 

289 

233 

242 

261 

280 

226 

234 

252 

270 

218 

226 

242 

258 

5 

234 

237 

244 

251 

227 

231 

237 

243 

220 

223 

229 

235 

213 

215 

221 

227 

88 

71/2 

235 

241 

251 

261 

229 

234 

243 

252 

222 

226 

235 

244 

215 

221 

232 

234 

10 

237 

244 

258 

272 

231 

237 

250 

263 

223 

229 

241 

253 

215 

221 

232 

243 

5 

233 

236 

242 

248 

227 

229 

235 

241 

219 

222 

227 

232 

212 

214 

219 

224 

86 

71/2 

235 

239 

248 

257 

228 

232 

240 

248 

221 

224 

232 

239 

213 

217 

223 

229 

10 

236 

242 

254 

266 

229 

235 

246 

257 

222 

227 

236 

245 

214 

219 

227 

235 

5 

232 

234 

239 

244 

226 

228 

232 

236 

219 

220 

224 

228 

212 

213 

215 

217 

83 

7'/2 

233 

237 

243 

250 

227 

230 

235 

240 

219 

222 

227 

232 

212 

214 

218 

222 

10 

234 

239 

247 

256 

228 

232 

239 

246 

220 

224 

230 

236 

213 

215 

221 

227 

NOTES:  I.  Table  based  on  the  frequently  encountered  8:00  pm  outside  design  dry  bulb  temperature. 

RSH  per  Person  X  Number  of  People 

2.  Dehumidified  cfm  =  - 

(l-BF)  X  (Room  Temp.  —  ADP  X  1.08 
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TABLE  4— CHARACTERISTICS  OF  FOUR  CHURCH 
AIR  CONDITIONING  SYSTEMS 


Type  System 

1  Advantages  | 

Disadvantages 

Direct  Erpansion 
field  assembled 
system 

Full  capacity  at  all  times: 
least  floor  space;  simple  en¬ 
gineering  and  Installation 
high  salvage  value’  lowest 
operating  cost. 

Medium  first  cost. 

Direct  erpansion 
self-contained 
system 

Full  capacity  at  all  times: 
simplest  engineering  and  In¬ 
stallation:  highest  saivage 
value:  lowest  operating 
cost;  low  first  cost. 

Ice  or  water 
storage  system 

Low  operating  cost. 

Largest  floor  space 
requirement;  high¬ 
est  first  cost;  24 
to  48  hours  recu¬ 
peration  period 
needed. 

Ice  melting 
system 

Lowest  first  cost. 

Highest  operating 
cost;  non-auto¬ 
matic  operation- 
poor  humidity  and 
temperature  con¬ 
trol:  large  space 
requirements. 

lleriTH'tir  ('entrifujjals  (90  to  1300  tons  I  are  eoiitrolled 
ele<'tr()iiirally.  IMaeetiieiit  of  llie  nicttor  and  compressor  in 
a  sirifile  casin>r  eliminates  the  speed  increaser  <rear.  savinjr 
construction  of  a  sper-ial  concrete  foimdati<m  on  which  to 
locate  the  machine  end.  halancin^  (tf  motor->iear-eom- 
pressor  on  a  common  shaft. 

The  third  water  chiller  is  completely  different.  It  is 
more  of  a  chemical  .init  than  a  mechanical  one.  Except 


for  a  few  small  circulating  pumps  it  has  no  moving  parts, 
thereby  lowering  maintenance  costs  and  providing  (juiet. 
near-vihratioidess  |H*rformance. 

\vailahle  in  sizes  from  3  to  7(K)  tons  cooling  capacity, 
it  can  he  operated  hy  steam  or  any  hot  fluid  in  the  range 
«d  2 10  to  .'iJfO  deg. 

In  selecting  a  water  chiller,  an  economic  anaKsis 
together  with  other  factors  most  generally  favors  cen¬ 
trifugal  or  absorption  machines  when  the  ca})acity 
recjuirements  are  above  100-2(K)  tons.  In  the  choice  be¬ 
tween  centrifugal  and  absor|)tion  equipment,  the  initial 
c<tst  j)lus  installation  will  often  favor  centrifugal  equip¬ 
ment.  slightlv.  However,  this  is  very  likely  to  be  offset  by 
the  fact  that  absorpti(tn  machines  usually  do  not  require 
a  licensed  operator  and  that  energy  rates  should  produce 
lower  operating  costs.  Other  factors  must  also  Ik*  con¬ 
sidered  such  as  availability  of  steam  or  high  temperature 
hot  water,  and  of  electric  service  facilities  of  the  required 
size.  In  fact,  in  many  cast*s.  a  goml  analysis  may  indicate 
the  desirability  of  a  combination  of  the  two  machines. 

"  Direct  Expansion  Systems 

The  direct  expansion  systems  are  basically  the  same 
as  are  used  in  other  large  air  conditioning  installations. 
T  hese  systems  have  many  advantages: 

F  ull  capacit\  is  available  at  all  times.  This  is  important 
ber  ause  with  the  addition  of  air  conditioning,  church 
and  auditorium  usage  increases.  For  instance,  air 
conditioned  churches  are  (dten  used  for  summer  con¬ 
ferences  or  conventions,  which  can  last  for  many 
weeks. 

The  direct  expansion  system  re<]uires  less  floor  space. 
Because  churches  are  always  trying  to  find  room  for 
another  Sunday  School  class,  an  extra  office,  or  for 
storage,  this  space  has  tangible  value. 

This  system  is  sinqdest  from  btith  the  engineering  and 
installation  viewpoints,  as  well  as  maintenance  and 
operation.  Broad  industry  experience  with  this  tvpe 
(d  s\stem  indicates  that  it  has  a  high  salvage  value 
and  for  churches  that  plan  to  enlarge  their  facilities 


Rg.  3.  Theater  air  distri- 
buBon  of  a  typical  theater 
using  ceiling  dHfusers. 
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at  a  later  date,  this  may  be  most  important. 

The  direct  expansion  system  has  lowest  operating  cost. 
First  costs  are  low  to  medium  ($30  to  $55  per  seat), 
depending  on  the  conditions  existing  for  the  par¬ 
ticular  job. 

Package  Or  Self-Contained  Equipment 

These  systems  are  often  used  when  air  conditioning  is 
added  during  remodeling,  as  it  is  often  easier  to  find 
room  for  self-contained  ec^juipment  than  it  is  for  applied 
equipment.  Self-contained  units,  particularly  the  larger 
sizes,  usually  prove  lo  he  the  lowest  cost  system.  Self- 
contained  etjuipment  has  also  proved  advantageous  when 
the  life  of  the  present  building  is  limited  or  future  addi¬ 
tions  are  contemplated.  These  units  have  high  salvage 
value  and  can  he  used  in  another  location  at  a  later  date. 

Figure  5  shows  a  typical  installation  of  a  self-contained 
unit  in  a  church. 

Ice  Or  Water  Storage  Systems 

Ice  or  water  storage  systems  have  been  installetl  in 
many  churches  and  are  popular  in  many  sections  of  the 
country.  This  system  combines  a  chilled  water  system 
with  a  storage  tank,  for  storing  cold  water,  or  a  com¬ 
mercially  available  container,  for  making  and  storing  ice. 
In  this  type  system  a  relatively  small  condensing  unit 
ojrerates  continuously  21  to  48  hours  prior  to  the  peak 
load,  to  store  up  the  necessary  ca|)acity. 

The  advantages  of  this  system  are  low  operating  costs, 
when  high  demand  rates  are  charged.  The  disadvantages 
are  large  floor  space  requirements,  long  recuperation 
periods  (24  to  Ifi  hours  for  a  church)  and  highest  first 
cost  ($35  to  $60  |)er  seat)  due  to  stctrage  tank,  extra 
]>iping,  and  controls  that  are  required. 

Oj>erating  costs  of  the  air  conditioning  system  for 
churr’hes  are  low  due  fo  the  few  hours  of  o})eration  per 
week.  Operating  cost,  during  the  cooling  season,  may  run 
from  less  than  one  cent  to  about  two  cents  })er  jrerson  per 
week.  This  cost  will  vary  according  to  church  construc¬ 
tion,  usage,  and  system  operation.  Direct  expansion  svs- 


Fig.  4.  Side  wall  duct  system  installed  in  the  First  Baptist 
Church,  Charlotte,  N.  C.  Balcony  suspended  ductwork 
supplies  the  sanctuary. 


Fig.  5.  One  of  two  7.5  ton  self-contained  units  built  into 
confessional  booth  cabinet  work  in  St.  Paul's  Church, 
Grosse  Point  Farms,  Mich.  Two  other  units  are  located  in 
the  choir  loft. 


terns  are  lowest  in  operating  costs  in  most  cases,  regard¬ 
less  of  the  power  rate,  because  the  church  requires  a 
relatively  large  amount  of  cooling  for  only  five  to  ten 
hours  during  the  week. 

When  power  rates  are  based  on  demand  charge  for  the 
connected  horsepower  plus  a  low  rate  on  the  amount  of 
current  use<l,  the  direct  expansion  system  is  still  lowest  in 
ojwrating  jcost,  if  storage  effect  and  stratification  are 
taken  into  account.  When  storage  effect  is  used,  the 
in.stalle^l  horsepower  and  the  demand  rate  are  rerlucerl. 
The  use  of  the  structure  to  store  cooling  in  an  ice  storage 
system  is  impractical  because  it  would  increa.se  the  size  of 
])lant  reejuired  and  thus  increa.se  first  and  operating  costs. 

Ice  Melting  System 

While  an  ice  melting  system  may  l>e  lowest  in  first  cost, 
it  is  highest  in  o|)erating  co.sts  and  cannot  be  ojierated 
automatically.  It  has  large  space  re(|uirement8  and  may 
result  in  p(»or  temperature  and  humidity  control.  For 
these  reasons  it  is  -seldom  u.sed  today.  The  ice  melting 
system  is  made  u|)  of  a  fan  coil  (chilled  water)  unit  con¬ 
nected  to  an  air  distribution  system.  Chilled  water  is 
made  by  spraying  the  recirculated  water  over  a  large  tank 
filled  with  cakes  of  i»e.  The  otdy  dilTerem**  between  this 
system  and  an  ordinary  chillnl  water  system  is  that  the 
tank  of  ice  replaces  the  water  chiller.  Otherwise*,  the  fan- 
coil  unit,  ductwork,  fan  motors,  controls,  water  piping 
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and  pump  for  the  two  systems  are  the  same  and  will  cost 
the  same. 

Tfie  high  ojMjrating  costs  are  due  to  the  need  for  buying 
refrigeration  capacity  in  the  form  of  ice.  Poor  temj)era- 
ture  and  humidity  control  are  caused  by  several  things. 
Since  the  capacity  requirement  in  a  church  is  determinetl 
to  a  great  extent  hy  attendance,  and  to  a  lesser  extent  hy 
outdoor  weather,  the  |>erson  ordering  the  ice  has  to  he  a 
weather  and  attendance  j)rophet.  If  he  over-estimates  the 
ice  recjuirement,  of»erating  costs  are  wasted.  If  he  under- 
•“stirnates  the  ice  retpiirement,  the  space  tem|M‘rature  can¬ 
not  be  maintained.  Then  too,  as  the  amount  of  ice 
de<  rea.ses,  the  water  temf)eratiire  increases,  resulting  in 
le.ss  dehumidification  and  thus  a  rise  in  room  relative 
humidity. 

Central  Station  Systems 

When  theaters,  auditoriums,  and  even  churches  are 
located  in  a  large  building  equipj)ed  with  a  chilled  water 
system,  the  auditorium  can  be  made  a  part  of  this  system. 
When  this  is  done,  all  of  the  advantages  of  the  direct 
expansion  applied  sy.stem  are  available,  plus  the  added 
advantage  of  diversification  of  load  on  the  central  station. 

Equipment  Location 

There  are  many  factors  to  be  considered  when  selecting 
the  location  of  etjuipmeiit  within  a  building  to  serve  the 
auditorium  or  sanctuary  space.  These  factors  include: 

l.Vtililies.  Equipment  should  be  located  as  close  as 


Fig.  6.  Induction  units  located  around  the  perimeter  of 
the  sanctuary  and  along  the  center  aisle  in  the  Cathedral 
of  the  Sacred  Heart,  Dallas,  Tex. 


possible  to  existing  utilities  such  as  water,  power, 
drain,  and  gas  to  minimize  the  installation  cost. 

2.  Proximity  to  Conditioned  Space.  The  equipment 
should  be  located  close  as  possible  to  the  conditioned 
s})ace  so  that  the  air  distribution  system  can  be  as 
simple  and  short  as  possible. 

3.  Noise  Isolation.  The  equipment  should  be  located  so 
that  vibration  and  other  noise  are  not  carried  to  the 
auditorium,  through  the  circulating  air  or  through 
structural  transmission. 

Note  that  it  usually  is  not  possible  to  fulfill  all  of  the 
re(]uirempnts  listed  above.  For  that  reason  all  must  be 
weighed  in  making  the  final  decision  on  the  eijuipment 
location. 

Vibration  and  sound  isolation  are  very  important  and 
should  be  considered  early  in  the  design  of  the  system. 
I’he  inherent  noise  levels  for  these  applications  range 
from  3.3  to  40  decibels. 

Flexible  connectors  between  duct  and  fan  units  are 
required  to  prevent  fan  vibrations  and  noise  from  being 
transmitted  through  the  air  distribution  system  to  the 
space.  When  short  runs  of  duct  work  are  necessary  be¬ 
tween  outlets  or  return  grilles  and  blower  units,  or  where 
machine  room  noise  mav  be  carried  through  the  ducts, 
serious  consideration  should  be  given  to  sound  absorbing 
duct  lining,  sound  absorbing  cells,  or  baffles. 

WTicn  locating  equipment  on  structural  members  of  the 
building,  be  sure  that  vibration  eliminators  are  between 
the  equipment  and  the  members. 

Care  must  also  be  taken  in  installation  of  refrigerant 
and  W'ater  piping.  Pipe  hangars  should  be  of  the  vibration 
isolation  type,  so  that  vibration  is  not  transmitted  to  the 
building.  Special  treatment  is  also  required  where  piping 
passes  through  partitions  or  floors. 

Air  Distribution 

The  main  consideration  of  the  air  distribution  system 
is  to  supply  the  required  air  quantity  without  drafts  or 
noise.  The  type  of  distribution  system  is  not  as  important 
as  the  detailed  engineering  required  to  accomplish  this 
|)urjK>se.  Manv  different  tyf)es  of  systems  have  been  used 
successfully.  The  system  used  will  usually  be  dictated  by 
the  physical  arrangement  of  the  space.  Tyj^es  of  systems 
include:  Ceiling  outlets,  side  wall  outlets,  floor  registers, 
and  under  the  window  grilles.  As  pointed  out  under  Strati¬ 
fication,  low  distribution  systems,  floor  registers,  under 
the  window'  outlets,  and  side  wall  outlets,  supplying  only 
the  occupied  zone,  reduced  the  load  requirements  and. 
therefore,  are  preferred.  Typical  air  distribution  systems 
are  shown  in  Figs,  .3,  4  and  .5. 

An  interesting  example  of  air  distribution  is  found  in 
the  Sacred  Heart  Cathedral.  Dallas,  Texas.  See  Figure  6. 

Specially  fabricat*^d  induction  units  were  placed  along 
the  center  aisle  at  the  ends  of  the  |)ews.  These  units  are 
served  by  two  long  ducts  just  underneath  in  the  base¬ 
ment.  Along  the  side  walls  are  fan-coil  units  also  served 
by  ducts  in  the  basement.  This  air  distribution  system 
allows  stratification.  Special  outlets  are  required  to  pro¬ 
vide  s|M)t  cooling  at  the  altar  and  the  pulpit.  Without 
these  sptH'ial  outlets  the  temperature  in  front  of  the  altar 
was  five  to  eight  degrees  higher  than  the  temperature  in 
the  |>ews.  As  the  priest  or  minister  wears  heavy  vestments, 
he  actually  requires  a  lower  temperature.  The  same  |)rob- 
lem  is  often  encountered  with  choir  lofts.  By  this  unique 
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method  of  air  distribution  it  was  possible  to  cut  the  size 
of  the  cooling  system  from  125  to  83  tons. 

Sound  Level 

Noise  prevention  is  the  greatest  consideration  in  the 
design  of  the  air  distribution  system.  Everything  possible 
should  be  done  to  eliminate  or  subdue  the  noise  inherent 
in  any  system.  Acceptable  average  sound  levels  for  these 
applications  range  from  35  to  40  decibels. 

Duct  Design 

Main  duct  velocity  of  1500  fpm  and  branch  or  runout 
velocities  of  1200  fpm  are  suggested.  Duct  construction 
should  be  in  accordance  with  good  engineering  standards. 
In  all  cases,  duct  turns  or  wide  radius  elbows  should  be 
use<l.  Velocity  is  not  so  important  as  proper  duct  design 
in  preventing  air-generated  noises.  Takeoff  runs  should 
be  carefully  designed  and  installed,  especially  when  sup¬ 
plying  air  to  an  outlet.  All  square  elbows  or  short  radius 
elbows  should  be  equipped  w'ith  properly  designed  duct 
turns. 

Return  air  grille  locations  are  not  critical  except  that 
they  should  not  be  placed  near  })eople  who  are  seated. 
Normal  locations  are  the  back  of  the  space,  the  back  of 
the  rear  pews,  and  In  steps  to  the  altar  or  stage.  When  a 
theater  may  be  used  for  “live  shows”  with  orchestral 
accompaniment,  the  proscenium,  or  pit,  should  not  be 
used  for  return  air.  The  return  air  grille  should  be 
selected  for  a  free  area  velfK'ity  not  exceeding  600  fpm. 
Return  air  duct  velocity  should  be  12(X)  fpm. 

I)am|)ers  and  splitters  must  be  installed  to  allow  good 
balancing  of  the  system.  Outlet  velocities  should  follow 
the  manufacturer’s  recommendation  and  this  applies  also 
to  the  quantity  and  distribution  of  the  air  from  the  outlets. 

Even  at  the  recommended  velocities,  extreme  care  must 
be  taken  in  the  manner  in  which  outlets  are  connected  to 
the  supply  air  system.  An  outlet  should  never  come  from 
an  abrupt  take-off.  If  it  is  necessary  at  any  time  to  connect 
an  outlet  to  a  main  duct  because  of  space  limitations, 
sound  absorbing  materials  of  sufllcient  density  and  area 
should  be  used  to  prevent  air  generated  noises. 

Control  System 

The  control  of  these  air  conditioning  systems  should 
be  automatic  to  the  extent  that  available  help  can  operate 
the  equipment  successfully.  In  many  cases,  especially  in 
churches,  the  janitor  will  operate  the  system. 

On  some  larger  systems,  an  operating  engineer  may  be 
employed,  and  the  use  of  more  manual  controls  may  be 
justifierl. 

It  is  axiomatical,  that  the  simpler  the  system  controls 
can  he  made,  the  less  maintenance  and  service  problems 
will  be  encountered. 

Usually,  on-off  control  is  adequate  for  church  audi¬ 
toriums.  Sunday  School  rooms  or  an  etlucational  building 
usually  require  zoning  and  other  means  of  room  control 
due  to  changes  in  population  and  orientation  effect.  Small 
class  rooms  can  usiiallv  be  handled  by  volume  control. 

In  the  case  of  thcafcrs  and  aiuliforiurns  the  normal 
<ontrol  system  employtHl  is  face  and  bypass  control  as 
this  system  gives  much  better  control  over  the  space 
relative  humidity  than  does  a  simple  on-off  control  system. 
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On  very  large  jobs,  some  sort  of  compressor  capacity 
control  is  advantageous  in  order  that  the  system  capacity 
may  vary  with  the  air  inlet  condition,  which  will  change 
with  outdoor  temperature  fluctuations.  Outside  air  is 
usually  25  to  33%  of  the  supply  air. 

To  save  operating  costs,  an  economizer  type  of  control, 
which  uses  outside  air  for  cooling  during  the  intermediate 
seasons,  is  often  used.  Whenever  the  outside  air  is  cold 
enough  for  cooling  the  space,  a  change-over  thermostat 
shuts  off  the  refrigeration  and  allows  the  room  thermostat 
to  control  the  amount  of  outside  air.  At  the  change-over 
point,  usually  100%  outside  air  is  required  for  cooling. 
As  the  outdoor  air  temperature  goes  down,  the  proportion 
of  outside  air  is  reduced  until  the  minimum  quantity  is 
reached.  At  that  time  the  system  goes  into  the  heating 
season  cycle. 

When  Sunday  School  rooms  in  the  basement  below  the 
sanctuary  are  to  be  conditioned,  and  Sunday  School  is 
held  prior  to  the  service,  the  cooling  loads  are  not  simul¬ 
taneous.  Therefore,  the  refrigeration  t*quipment  can  be 
selected  on  the  basis  of  the  major  load,  usually  the 
sanctuary.  Separate  air  handling  equipment  should  be 
selected  for  each  space.  This  air  handling  equipment  is 
sized  on  the  individual  space  load  requirement.  Capacity 
control  is  usually  required  on  the  refrigeration  machine 
to  prevent  coil  frosting  when  only  the  small  air  handling 
unit  is  operating  at  reduced  loads. 

Many  times  there  is  sufficient  capacity  to  cool  the 
Sunday  School  quarters  and  also  pre-cool  the  sanctuary 
prior  to  the  service,  particularly  when  the  outside  air 
damper  on  the  sanctuary  is  closed  during  this  time. 

In  a  case  such  as  this,  the  controls  have  to  be  designe<l 
so  that  control  can  be  switched  from  the  Sunday  School 
area  to  the  sanctuary  at  the  proper  time. 

Cost  Determination 

Installation  costs  of  equipment  and  systems  to  serve 
these  applications  are  estimated  in  the  same  manner  as 
other  normal  air  conditioning  systems.  However,  the 
problem  is  simplified  somewhat  by  the  load  estimating 
methods  described  here.  These  methods  reduce  the  load 
estimating  time  to  a  minimum  and  allow  a  general  calcu¬ 
lation  to  be  made  of  the  tons  per  seat  for  a  specified 
geographical  area  and  inside  design  conditions.  The  next 
logical  step  is  to  calculate  the  dollars  |>er  seat  based  on 
the  various  types  of  systems  used.  These  figures  will  prove 
useful  for  check  figures  and  as  budget  estimates. 

The  operation  of  the  system  will  def)end  a  great  deal 
on  how'  it  was  designetl.  Some  discussion  of  this  has  been 
covered  previously.  Instructions  for  the  of)erating  per¬ 
sonnel  are  required.  Maintenance  of  churches,  theaters, 
and  auditoriums  has  been  neglected  in  many  installations 
due  to  lack  of  knowledge  and  necessary  skills  on  the  part 
of  operating  pers(»nnel. 

Credits 

Tables  I,  2  and  3  ami  Figs.  I,  2  and  3  are  publisluHl 
through  th«‘  courtt*sy  of  ('airier  Corp.,  and  have  been 
copyrighted  by  that  company. 


AIR  CONDITIONING.  HEATING  AND  VENTILATING.  JANUARY.  1960 


97 


BRAB:  A  Data  Source  for 


The  Building  Research  Advisory  Board  is  continually  drawing  upon  the  best  talent  in 
government,  education,  and  industry  in  response  to  government  and  industry  demands 
tor  new  and  better  guides  to  building  design.  One  happy  result,  from  the  point  of  view 
of  the  working  engineer,  is  a  series  of  reports,  available  practically  at  cost,  containing 
some  of  the  latest  data  and  experience  in  building  engineering.  The  following  interview 
with  Robert  M.  Dillon,  executive  director,  tells  what  one  can  expect  from  BRAB. 

Q.  Mr.  Dillon,  will  you  give  us  an  idea  of  what  the  and  there  are  seven  con|)eratinp  agencies  that  contribute 
Building  Research  Advisory  Board  is  all  about?  to  this  contract:  The  Atomic  Energy  Commission;  the 

A.  I^*t’s  start,  first  of  all,  with  the  general  purposes  Public  Building  Service  of  the  General  Services  Admin- 

of  the  National  Academy  of  Sciences,  of  which  BRAB  is  isttation:  the  Veterans  Administration;  The  Bureau  of 

a  unit.  The  Academy  is  a  |)rivate.  non-profit  corjvoration.  Yards  and  Dcx'ks;  the  Coq>s  of  Engineers;  the  National 

chartere<l  by  Congress.  One  of  its  principal  responsi-  Bureau  of  Standards  itself;  and  the  Bureau  of  Reclama- 

bilities  is  that  of  advisor  on  ter’hnical  and  scientific  tion.  Actually.  FCC  is  a  voluntary,  cooj)erative  effort  on 

matters  to  the  Federal  Government.  It  is  also  at  liberty  the  part  of  these  agencies  to  discuss  their  common  tech- 

to  advise  private,  non-profit  organizations  or  industrv  nical  construction  problems.  We  provide  the  staff  and 

so  long  as  it  is  in  tin  interest  of  national  defense  or  the  in  advisory  committee  composed  of  nine  members  of  the 

public  welfare.  Board  who  watch  over  the  operations.  FCC  functions 

Therefore.  BRAB  is  really  the  recognized  unit  for  through  an  ojierating  committee  composer!  of  the  techni- 

providing  advisory  services  within  the  Academy  in  the  cal  heads  of  these  seven  agencies,  and  1  serve  as  the 

area  of  huilding  technology.  In  so  doing,  it  strives  to  chairman  of  the  ojierating  committee, 

achieve  coo}>eration  between  a  number  of  disr’iplines  The  air  filter  report  grew  out  of  this  activity.  The 

within  the  building  industry  and  between  the  building  problem  came  from  one  of  the  FCC  agencies  and  was  pre¬ 

industry  and  other  disciplines.  For  example,  if  the  build-  sented  to  the  o|>eratlng  committee  which  decided  it  was 
ing  industry  has  a  piohlem  that  laps  over  into  the  field  worthy  of  study  and  appointed  a  Task  Group, 

of  medical  science,  we  get  the  building  industry  and  the  Task  Groups  are  made  up  of  designated  representatives 

meilical  si’ience  people  together.  from  the  seven  FCC  agencies,  and  others  when  necessary. 

In  many  instances  they  will  call  upon  industry  to  submit 
Q.  You  will  recall  that  we  published  a  two-page  tabular  information.  Or,  if  they  think  it  should  be  done  in  person, 

condensation  of  BRAB's  report  on  air  filters  in  our  August  they  will  have  an  industry  meeting  and  ask  industry  to 

issue.  How  did  that  report  originate?  ••oinc  in  and  pr»*senl  its  [loints  of  view. 

A.  One  very  major  o|KM'a(ion  that  we  have  is  called 

the  Federal  Construction  Council,  abbreviaU'il  FCC.  We  Q.  What  governmental  organizations  can  come  to 

have  a  contrai-t  with  the  National  Bureau  of  Standards  BRAB  and  ask  for  information? 
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Engineers 

A.  Any  fi(*vernnient  agency  with  a  problem  that  does 
not  involve  us  in  standard  makin"  or  writin"  of  codes, 
and  that  is  not  the  kind  of  thing  that  can  best  be  handled 
by  either  a  reputable  laboratory  research  organization, 
academic  institution,  or  a  consulting  engineering  firm. 
Let's  say  it  is  a  problem  that  is  verv  large,  verv  complex, 
covers  many  fields.  \^e  will  assemble  an  advisory  com¬ 
mittee  in  order  to  provide  objective  advice  in  regard  to 
such  a  problem. 

Q.  What  would  be  a  typical  problem? 

A.  Tbe  one  we  bad  on  termites  and  decay.  The  (jnes- 
tion  yvas  what  the  Federal  Housing  Administration  should 
do  in  its  Minimum  Property  Standards  in  regard  to  pro¬ 
tection  against  decay  and  termites  in  residential  con¬ 
struction.  \^e  yvere  not  directing  ourselves  at  the  stand¬ 
ards.  as  such,  but  simply  trying  to  make  recommendations 
to  them  on  the  technical  criteria  for  protection.  And  yve 
did  assemble  a  broadly  constituted  advisory  committee, 
studied  the  pr(»blem  for  about  one  year  and  delivered 
a  report  to  the  FH.\. 

FHA  accepts  or  rejects  any  (»f  the  recommendations  of 
our  reports  as  they  see  fit.  If  accepted,  they  yvill  in  all 
j)robability  affect  the  standards  of  the  FHA. 

Q.  What  about  non-governmental  requests? 

A.  The  same  thing  can  apply  if  a  private,  non-profit 
corporation  has  a  problem  which  yve  think  is  in  the 
interest  of  the  national  defense  or  public  yvelfare.  We 
cannot  serve  a  proprietary  interest. 

There  is  one  that  I.  Perry  Clark  of  our  staff  is 
working  on  now,  which  I  think  will  be  somewhat  typical 
of  what  we  can  do.  As  you  know,  following  the  fire  in 
Our  Lady  of  the  Angels  School  in  Chicago,  there  was 
a  great  deal  of  interest  in  fire  protection  requirements 


in  schools.  The  E<lucational  Facilities  Laboratories.  Inc., 
a  creature  of  the  Ford  Foundation,  asked  us  if  we  would 
try  tt»  pull  together  all  the  organizatiiuis  and  diyerse  in- 
tert*sls  in  this  field  and  try  to  come  iq>  y\ith  something 
that  yyould  be  of  valiu*  to  those  yyin*  haye  to  make  the 
decisions  regarding  safety  to  life  from  fire  in  s<hools. 
They  gave  us  a  grant  to  do  this.  At  a  preliminary  meet¬ 
ing  at  the  American  Institute  of  Architects  about  fifteen 
national  organizations  agreed  to  cooperate  if  we  under¬ 
took  this  study.  They  are  nttyv  all  yvorking  together  in 
the  interest  of  the  public  welfare. 

Q.  What  are  the  principal  values  to  the  working  engi¬ 
neer  of  what  BRAB  is  doing? 

A.  For  one.  the  Government's  exchanges  through  FCC 
result  in  greater  uniformity  in  its  approach  to  engineer¬ 
ing  solutions.  This  means  that  yyhen  designers  are  in¬ 
volved  in  government  projects  they  do  not  have  to  go 
from  government  agency  to  government  agency,  finding 
differences  in  practice.  This  is  one  of  the  purposes  of 
the  Federal  Construction  Council. 

Also,  we  provide,  through  a  number  of  different 
mechanisms — independent  studies  for  government  agen¬ 
cies  and  also  the  FCC-industry  meetings— an  opportunity 
for  goyernment  people  to  meet  yvith  industry  on  a  neutral 
ground.  This  means  that  the  industry  man  is  not  going 
to  be  htoked  up«)n  as  a  salesman  of  a  product  or  his 
engineering  service.  He  can  contribute  bis  advice  and 
information  freely.  Tbe  government  |>eople.  on  tbe  other 
hand,  can  listen  to  it  and  not  feel  that  they  have  to  have 
sales  resistance,  because  it  is  all  a  free  exchange  and 
yve  see  that  this  is  pretty  yvell  handled  in  a  neutral  way. 
We  find  one  of  the  biggest  difficulties  in  government- 
industry  relations  is  that  industry  does  not  understand 
yvhat  the  government’s  administrative  and  technical  re- 
()uirements  are.  and  1  think  that  is  jiretty  much  true  the 
other  yvay  around— the  government  often  does  not  under¬ 
stand  yyhat  industry  has  to  offer. 

Q.  What  in  particular  is  in  the  works  now  that  the 
engineer  should  be  watching  for? 

A.  There  is  an  FCC  study  of  high  tenq)erature  water 
going  on  right  now.  The  object  is  to  establish  criteria 
for  design  of  HTW  systems  and  not  to  compare  HTW 
with  steam.  There  have  already  been  industry  meetings 
on  the  subject  and  a  good  deal  of  information  presented. 

Another  one.  for  the  F'HA.  deals  with  ducts,  encaserl 
in  or  embe<lded  in  concrete  slabs  on  the  ground.  As  you 
knoyv,  yve  finished  one  just  recently  f»n  criteria  for  ducts 
in  homes.  In  both.  <>ur  efforts  were  directed  pretty  much 
along  the  lines  of  j)erformance  criteria.  You  go  back 
and  try  to  understand  what  you  yyant  a  duct  to  do.  then 
set  d(twii  the  methods  that  might  be  followed  to  develoj) 
tests  for  determining  these  properties,  then  it  remains 
for  others  to  see  what  materials  meet  these  tests.  This  is 
t«»  somewhat  circumscribe  the  old  approach  of  designing 
on  the  basis  of  the  material  which  worked  in  the  past. 

Another  project  growing  out  of  FCC  is  a  study  of 
hospital  air  conditioning.  The  pioblem  is  to  get  comfort 
conditions  established  so  that  tht  designers  can  know 
what  they  are  designing  for.  We’ve  made  contact  with 
the  medical  sciences  division  of  the  Academy  and  are 
trying  to  work  out  something  between  the  people  who 
have  to  design  the  air  conditioning  systems  and  the 
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tiKMlical  people  who  liave  the  say  as  to  what  comfort 
conditions  they  want  the  engineers  to  tlesign  for. 

Q.  Can  the  working  engineer  get  information  from 

BRAB? 

A.  Certainly.  He  has  all  the  opportunitv  in  the  world 
to  raise  anv  (piestions  that  he  has  with  us.  \Ve  try  to 
s<*e  what  we  <-an  do  to  help  him.  We  have  any  mimher 
of  questions  that  come  in  to  us  from  people  in  industry 
wanting  to  obtain  information — and  also  to  find  out 
about  reports  or  studi«*s  which  they  think  might  he  under 
wa>.  We’re  always  glad  to  answer  them  to  the  best  of 
our  ability  and  try  to  get  them  in  contact  with  those  who 
have  the  answers. 

Q.  Are  most  BRAB  reports  made  public? 

A.  All  of  the  FHA  reports  are.  Most  FCC  reports  are 
available,  too. 

Q.  How  can  the  engineer  get  these  reports? 

A.  They  are  on  sales  to  the  jiuhlic  and  are  obtainable 
through  the  publications  (dlice  of  the  Academy. 

Q.  Who  are  the  members  of  BRAB?  Who  picks  them? 

A.  The  Board  is  composiM  of  thirtv  |>eo}>le  drawn  from 
government,  academic,  and  industry  sources.  I  sually.  the 
executive  committee  of  the  Board,  which  is  composeil  of 
six  people,  makes  re<‘ommendations  each  \ear  to  the 
chairman  of  the  Academy's  Division  of  Kngineering  and 
Industrial  Research  for  the  ap|>oir>tment  of  six  new  mem¬ 
bers  for  a  term  of  five  years  and.  subject  to  the  approval 
of  the  president  of  the  Academy,  the  chairman  of  the 
Division  appoints  them. 

Q.  Are  these  salaried  appointments? 

A.  No,  they  are  not. 

Q.  Is  BRAB  interested  in  foreign  building  technology? 

A.  Very  definitely  we  are  hei  ause  we  have  many  coun¬ 
terparts  throughout  the  world.  These  foreign  research 
stations  are,  in  almost  all  of  the  countries,  state  agencies. 
We  maintain  contact  with  them  and  we  exchange  in¬ 
formation. 

Q.  Then  you  really  have  a  world-wide  network  of  in¬ 
formants  that  can  contribute  to  the  solution  of  a  specific 
problem,  if  necessary? 

A.  Yes.  If  we  are  studying,  for  instance,  concrete 
masonry,  we  can  go  not  only  to  all  the  sources  in  this 
country  hut  to  Scandinavia,  the  British  Exjieriment  Sta¬ 
tion  in  Australia,  and  others  and  get  such  information 
as  they  have. 

P.  How  do  your  staff  people  fit  into  the  structure  of 
the  BRAB  organization? 

A.  We’re  staff  officers  of  the  Academy  and  also  secre¬ 
taries  to  the  boards  and  committees.  We  do  quite  a  bit 
of  work  for  the  Federal  Housing  Administration  and 
Joseph  Wilkes  is  the  project  director  for  the  staff  in  that 
connection.  And  we  have  a  number  of  advisory  com¬ 
mittees  working.  Probably  there  are  five  or  six  at  any 
given  time.  We  have  the  Federal  Construction  Council 
which  I  mentioned  and  F'rank  Govan,  a  mechanical  engi¬ 
neer,  is  the  staff  director  for  that  operation. 

P.  is  one  of  you  in  charge  of  each  investigation? 

A.  Yes.  Let’s  say  a  private  group  asks  us  for  advice. 


REPORTS  AVAILABLE 

A  Li.«t  of  Publications  of  Building  Research  Ad- 
vi.sory  Board  may  be  had  by  w  riting  to  Printing  and 
Publishing  Office,  National  Academy  of  Sciences, 
Washington  25,  1).  C.  Among  the  titles  listed  there¬ 
in  are: 

Conference  Proceedings 

Fire  Resistance  of  Exterior  Non-Load-Bearing 
Walls;  Laboratory  Design  for  Handling  Radioactive 
Materials;  Proceedings  of  a  Conference  on  School 
Building  Costs. 

FHA  Reports 

Effect  of  Automatic  Sequence  Clothes  Washing 
Machines  on  Individual  Sewage  Disposal  Systems; 
Performance  Characteristics  of  Domestic  Water 
Heating  Equipment;  Vapor  Barrier  Materials  for 
Use  with  Slab-on-G round  Constioiction;  Small-Size 
Pipe  for  Sanitary  Lateral  Sewers;  Criteria  for  Ducts 
to  Be  Used  in  Residential  Warm  -\ir  Heating  and 
.■\ir  Conditioning  Systems. 

FCC  Reports 

Underground  Heat  Distribution  Systems;  Selec¬ 
tion  and  Maintenance  of  .\ir  Filters;  .\ir  Condition¬ 
ing  Design;  Cooling  Towers  and  Evaporative  Con¬ 
densers;  Paints  for  Structures. 


Vi  e  w  ill  form  a  group  to  study  its  problem.  It  will  have 
its  own  chairman  and  we  will  assign  a  staff  member  to 
it  as  a  secretary  to  the  committee. 

In  the  case  of  the  school  fire  project,  because  it's  a 
large  one  and  one  having  a  great  deal  of  importance. 
Mr,  Clark,  the  project  director  for  that  operation,  has 
drawn  upon  people  from  the  outside  for  temporary  staff 
duty.  Professor  Mel  Isenherg.  who  is  associate  professor 
of  architectural  engineering  at  Penn  State  I  niversity. 
and  also  Su|)erintendent  of  Schools  Dr.  Rolrert  McKee, 
from  Galt.  California,  are  working  on  the  project  as  staff 
members. 

Q.  Do  you  do  much  work  for  industry? 

A.  Industry  probably  has  not  utilized  the  services  of 
BRAB  quite  as  much  as  it  should.  We  have  conducted  a 
number  of  conferences  supported  by  industry  as  well 
as  government,  and  we  receive  industry  grants  to  support 
our  work  but,  we  feel  that  there  are  many  instances  where 
private  industry  might  benefit  from  the  services  of 
BRAB  within  our  present  framework  by  initiating  studies 
in  the  public  interest.  I’m  sure  you  can  understand  why. 
There  is  a  great  need  to  get  designers,  builders,  material 
and  equipment  manufacturers  and  owners  together  to 
study  common  problems.  BRI  does  this  through  the 
forum,  we  do  it  by  studying  and  reaching  conclusions. 

Let’s  say  there  was  a  movement  afoot  for  air  condi¬ 
tioning  in  a  given  field  where  it  doesn’t  exist.  I  think 
the  mechanism  of  the  Board  would  serve  to  achieve 
greater  understanding  of  both  opportunities  and  problems 
by  virtue  of  free  and  open  discussion  by  all  parties  con¬ 
cerned,  and  a  presentation  in  the  form  of  conclusions  to 
the  public — in  a  way  that  couldn’t  be  done  by  the  indi¬ 
vidual  industry. 
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ESTIMATING  GUIDE— REFRIGERATION  AND  AIR  CONDITIONING 

Continued  from  last  month’s  Reference  Data  Sheet.  Data,  supplied  by  York 
Corporation,  are  rou^h  estimates  of  19S7  costs  to  the  ultimate  consumer. 


Application 

Enginearing  Data 

Pricing  Guide 

13.  Drug  Stores 
(a)  Ice  Fragment  Re¬ 
quirements 

For  glasses,  400  lb  per  week  per  dis¬ 
penser.  For  dispenser,  200  lb  per  week 
per  dispenser.  Without  dispenser,  10  lb 
per  gal  syrup  per  day. 

$400  to  $650  per  200  lb  of  ice  frag¬ 
ments. 

(b)  Air  Conditioning 

200-300  sq  ft  floor  area  per  ton  refrig¬ 
eration. 

$500  to  $8(X)  per  ton  for  cooling.  $150 
to  $250  per  ton  additional  for  heating. 

14.  Eating  and  Drinking 
Places 

(a)  Air  Conditioning 

12-15  cfm  outside  air  per  person;  150 
to  300  sq  ft  floor  area  per  ton  refriger¬ 
ation. 

$600  to  $900  per  ton  complete  bill  of 
material. 

(b)  Refrigeration 

350  to  750  Btu  per  hr  per  seat  of  ca¬ 
pacity. 

$95  to  $160  per  seat  for  complete  bill 
of  material. 

15.  Eggs  and  Poultry 
(a)  Air  Conditioned 
Chicken  Houses 

70-75  deg  db,  50-55%  rh  year  around ; 
2(Xl-300  sq  ft  floor  area  per  ton  based 
on  4-indi  lightweight  insulation  and 
double  windows. 

$500  to  $600  per  ton  for  cooling.  $100 
to  $150  per  ton  additional  for  heating. 

$600  to  $750  per  ton  for  complete  bill 
of  material. 

(b)  Egg  and  Poultry  Re¬ 
ceiving  Rooms 

100-150  sq  ft  floor  area  per  ton  based 
on  product  precooling;  75%  room  vol¬ 
ume  available  for  storage  space;  25% 
for  aisle,  unit  and  air  circulation  space. 

$8(X)  to  $1(X)0  per  ton  for  refrigeration 
system. 

(c)  Egg  and  Poultry 
Storage  Rooms 

400-500  sq  ft  floor  area  per  ton. 

$700  to  $800  per  ton  for  refrigeration 
system. 

(d)  Freezing 

1  ton  product  frozen  per  day  =  1.5 
tons  refrigeration. 

$1000  to  $1200  per  ton  for  refrigera¬ 
tion  system. 

16.  Farms  (Milk  Coolers 
and  Storage  Rooms) 

Follow  data  in  October  Reference  Data 
Sheet. 

Follow  data  in  November  Reference 

Data  Sheet. 

17.  Fish 

(a)  Fishing  Boats — 

Tuna  Qippers 

Size  124-145  ft  long:  Assume  30  tons 
catch  per  day,  3  days  in  succession. 
Storage  capacity  350-400  tons.  Actual 
refrigeration  load  40-50  tons  per  ship 
at  25  psi  suction  pressure  and  205  psi 
discharge  pressure.  Usually  select — 
three  x  6J4  indi  compressors  and 

three  40-hp  motors. 

Total  cost  of  vessel — $450,000  to  $500,- 
000.  Cost  of  refrigeration — $45,000 
per  ship  or  approximately  10%  of  cost 
of  ship.  In  terms  of  carrying  capacity, 
figure  $100  to  $130  per  ton  of  fish.  This 
is  equivalent  to  $1000  to  $1200  per  ton 
of  refrigeration. 

(b)  Fish  Freezing 
(—20  deg) 

Figure  1.5  ton  refrigeration  per  ton  of 
fish  frozen  per  day.  Allow  one  sq  ft 
freezer  shelf  for  7}^  lb  fish  frozen  per 
day. 

$1260  to  $1500  per  ton  for  refrigera- 
ation  system. 

(c)  Fish  Storage  (0  deg) 

Allow  5000  cu  ft  room  volume  per  ton 
refrigeration.  Allow  40  lb  per  cu  ft  for 
whole  fish  not  including  glazing  aisles. 
Allow  35  lb  per  cu  ft  for  whole  fish  in¬ 
cluding  glazing  aisles  (18  in.  wide). 

$1100  to  $1430  per  ton  for  refrigera¬ 
tion  system. 

18.  Food  Stores 
(a)  Air  Conditioning 

300  to  400  sq  ft  floor  area  per  ton  re¬ 
frigeration. 

$600  to  $750  per  ton  for  complete  bill 
of  material. 

(b)  VegetaUe  Display 

Ice  requirement  per  running  ft  of  stand¬ 
ard  3-ft-wide  case;  100  lb  per  week. 

$0.50  to  $1.00  per  100  lb  of  ice  for  com¬ 
plete  bill  of  materiaL 
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(c)  Meat  Display 

Ice  requirement  per  running  ft  of  stand¬ 
ard  3-ft-wide  case  (with  mechanically 
cooled  case) ;  60-75  lb  per  week. 

$0.50  to  $1.00  per  1(X)  lb  of  ice  for  com- 
[dete  bill  of  material. 

(d)  Fish  Display 

Ice  requirement  per  running  ft  of  stand¬ 
ard  3-ft-wide  case — 1  lb  of  ice  per 
pound  of  product 

$0.50  to  $1.00  per  100  lb  of  ice  for  com¬ 
plete  bfll  of  material. 

(e)  Poultry  Display 

Ice  requirement  per  running  ft  of  stand¬ 
ard  3-it-wide  case — 1  lb  of  ice  per 
pound  of  product. 

$0.50  to  $1.00  per  100  lb  of  ice  for  com¬ 
plete  bill  of  material. 

19.  Foods,  Other 
(a)  Candf 


(b)  Shrimp  Freecing 


20.  Fruits  and  Vegetables 

(a)  0-deg  Storage  Rooms 

(b)  Preoi^ing  Plants 


Figure  200  to  250  sq  ft  of  floor  area  per 
ton  refrigeration.  Use  2.5  to  3  tons  re> 
frigeration  per  1000  lb  candy  per  day. 

1  ton  product  per  day  equals  1.5  ton  re¬ 
frigeration.  Allow  one  sq  ft  ^elf  for 
7.5  lb  shrimp  frozen  per  day;  300  to  400 
sq  ft  floor  area  per  ton  refrigerationj 


Provide  1  linear  foot  of  2-inch  pipe  per 
8  cu  ft  room  volume,  0-deg  rooms. 
Precooling  with  storage:  1  to  1.5  tons 
refrigeration  for  each  carload  capacity; 
4  to  8  carloads  per  day  precooling  plus 
additional  storage.  Total  load  =  pre¬ 
cooling  load  plus  storage  load,  viz.,  5 
carloads  precooling  plus  25  carloads 
storage  at  1.5  tons  per  car  =  45  tons 
total.  For  straight  precooling — no 
storage:  6  to  8  tons  refrigeration  for 
each  carioad  capacity. 


$1200  to  $1500  per  ton  for  refriger¬ 
ation  system. 


$1200  to  $1500  per  ton  for  refriger¬ 
ation  system. 


$0.25  per  cu  ft  room  volume  for  refrig¬ 
eration  system.  $1.40  per  cu  ft  of  room 
volume  for  complete  bill  of  material. 


Precooling 

widi 

Storage 

Refriger¬ 

ation 

System 

Com;dete 

BQlof 

Materials 

25-car  plant  $900  per  car  $3,000  per  car 

50 

600 

2,500 

75 

475 

2,100 

100 

425 

1,900 

150 

•  •  • 

1,700 

150-200 

325 

•  •  •  • 

200 

•  •  • 

1,600 

(c)  Food  Freezers — 
Continuous  Package 
(Plate  Type) 

1600-2000  Ib  per  hr  capacity  for  aver¬ 
age  packaged  product;  300-^K)0  gal  per 
hr  ice  cream  hardening  to  0-deg  center. 

One  20  station  freezer,  delivered  and 
erected  complete  with  ammonia  high 
side;  less  wiring,  conveyors  and  enclos¬ 
ure  $26,000.  Typical  enclosure  for  one 
freezer  $3000 — $4500  installed. 

(d)  35-deg  Storage 

Rooms 

Provide  1  linear  foot  of  2-inch  pipe  per 

17  cu  ft  room  volume  for  35-deg  rooms. 

$0.15  per  cu  ft  room  volume  for  re¬ 
frigeration  system.  $1.20  per  cu  ft 
room  volume  for  the  complete  bill  of 
material. 

21.  Hospitals  and  Other 
Institutions 

(a)  Contagious  Wards, 
Nurseries  and  Oper¬ 
ating  Rooms — 100% 
Outside  Air;  Private 
Rooms  with  not  less 
than  30  cfm  outside 
air  per  person 

Air  conditioning — 150  to  350  sq  ft  floor 
area  per  ton  refrigeration. 

$600  to  $1500  per  ton  cooling.  Electric 
precipitators,  $0.20  per  cfm.  Germi¬ 
cidal  lamps,  $0.03  per  cfm.  Activated 
carbon  deodorizers,  $0.12  per  cfm. 

(b)  Ice  Flakes 

1  fragment  ice  machine  per  300-500 
beds. 

Fragment  ice  machine  with  bin,  D  &  E, 
$3200. 

(c)  Ice  Cuber 

1  lb  cubes  per  bed. 

Ice  cuber  with  bin,  D  &  E,  $1350. 

(d)  Drinking  Water 

1  gallon  per  hr  per  bed,  allowing  for 
peaks,  staff,  nurses,  cafeteria  help. 
X-ray  tanks,  etc.  Any  system  less  than 
7)4  hp  compressor  use  imit  bubbler  sys¬ 
tem.  Any  hospital  with  200  or  more 
patients  should  use  central  drinking 
water  system. 

$250  to  $350  per  ton  for  refrigeration 
sjrstem.  '■ 

(Continued  next  month) 
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Refrigerant  Piping  for 

Parallel  Evaporators 


J.  R.  HARNISH 

Senior  Products  and  Application  Engineer, 
York  Division,  Borg-Warner  Corp.,  York,  Pa. 


This  is  the  fourth  article  of  a  series  devoted  to  a  critical 
analysis  of  the  refrigerant  piping  to  component  parts  of  a 
refrigeration  system.  Not  only  are  these  articles  important 
to  the  design  engineer,  but  they  should  prove  of  con¬ 
siderable  help  to  the  contractor. 

Vj^HILFl  any  number  of  arrangements  and  combina- 
tions  of  the  various  types  evaporators  serving  in 
parallel  may  be  eoneeived,  this  article  will  be  limited  to 
applications  of  similar  type  evaporators  using  a  com¬ 
mon  heat  transfer  metlium.  This  will  include  multiple 
direct  expansion  air  cooling  coils,  direct  expansion 
(refers  to  thermal  expansion  valve  feeding)  liquid  chillers 
and  flooded  liquid  chillers. 

Direct  Expansion  Air  Cooling  Coils 

Two  or  more  evaporator  coils  located  in  a  common 
air  stream  may  be  arranged  for  parallel  air  flow  or  for 
series  air  flow.  The  former  is  more  common,  but  the 
latter  may,  at  times,  be  more  desirable  where  relative 
humidity  requirements  are  critical. 

Since  cooling  requirements  of  the  area  handled  by  the 
air  conditioning  unit  vary,  it  is  desirable  to  have  some 
means  of  capacity  reduction  to  provide  varying  amounts 
of  cooling  and  dehumidifying.  Load  variations  from 
25  to  1(M)%  of  the  design  capacity  are  not  uncommon. 

Several  methods  have  been  used  to  control  the  amount 
of  cooling  provided  by  the  unit.  One  is  the  use  of  face 
and  by})ass  dampers  to  varying  the  air  flow  over  the 
cooling  coil  to  effect  the  load  requirements.  This  has 
been  found  undesirable  on  most  installations  where  the 
coil  face  damper  is  permitted  to  approach  the  fully  closed 
position  since  with  no  load  on  the  coil,  the  thermal  ex¬ 
pansion  valve  tends  to  fill  the  coil  with  refrigerant  liquid. 
Then  when  the  dampers  begin  to  introduce  air  to  the  coil, 
the  sudden  heat  transfer  load  results  in  liquid  spillover 
from  the  evaporator  to  the  suction  line,  slugging  liquid 
to  the  compressor.  A  number  of  these  malfunctioning 
jobs  have  been  corrected  by  providing  stops  on  the  dam¬ 
per  linkage  to  prevent  the  damper  from  closing  off  the 
air  flow  below'  perhaps  40%  of  the  design  air  flow  quan¬ 
tity.  A  better  method  is  to  provide  a  hot  gas  bypass  to 
load  artificially  the  evaporator  coil  to  prevent  the  coil 
from  filling  with  liquid  refrigerant. 

Another  method  of  providing  control  within  the  con¬ 
ditioned  space  for  reduced  load  operation  is  to  cycle  a 
single  liquid  feeding  solenoid  valve  to  the  direct  expan¬ 
sion  cooling  coil.  This  is  objectionable  because  of  the 
resultant  compressor  cycling,  and  the  possible  degree  of 
discomfort  through  a  slip  in  relative  humidity  within  the 
conditioned  space,  due  to  re-evaporation  of  moisture. 


Probably  the  best  solution  is  the  use  of  two  or  more 
direct  expansion  cooling  coils  in  the  common  air  cir¬ 
cuit,  each  controlled  by  a  separate  solenoid  valve  feeding 
individual  thermal  expansion  valves  at  each  evaporator 
coil.  The  solenoid  valves  are  then  operated  in  conjunc¬ 
tion  with  the  compressor  unloaders  to  provide  simultane¬ 
ous  unloading  of  the  compressor  while  reducing  the 
evaporator  surface  available  for  cooling.  This  is  im¬ 
portant  in  view  of  the  limited  operating  range  of  a  ther¬ 
mal  expansion  valve.  It  is  recommended  that  direct  ex¬ 
pansion  systems  be  designed  to  permit  each  thermal  valve 
used,  to  operate  over  a  preferred  range  of  from  50  to 
100%  of  its  rated  capacity,  with  an  absolute  minimum  of 
about  33%.  The  50%  figure  is  preferre<l  because  of  the 
tendency  to  oversize  the  expansion  valve  due  to  the  limited 
number  of  sizes  available  and  the  allowance  made  for 
operation  at  reduced  head  pressures.  Consequently,  if 
multiple  evaporator  circuits  are  provided  and  each  is 
equipped  with  solenoid  valve  control,  the  compressor  can 
be  balanced  with  the  evaporator  coil  at  nearly  any  load 
condition  and  the  thermal  expansion  valve  will  not  be  re¬ 
quired  to  operate  in  an  unstable  region.  F'or  instance, 
on  a  system  where  a  six-cylinder  compressor  is  to  be 
usetl  w  ith  three  steps  of  capacity  (33%,  67%  and  100%), 
the  use  of  two  and  preferably  even  three  evaporator  coils 
would  keep  any  expansion  valve  loaded  to  at  least  50% 
of  its  nominal  capacity. 
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Fig.  2.  Direct  expansion  air  cooling  coils — series  air  flow. 


\\  Ih*I)  tin*  <‘\a|iorat<>r  roils  are  indrprndrntly  ronlrollrd. 
it  is  iniportant  that  an  individual  »as  line  l)e  ronnected 
between  each  roil  outlet  and  the  roinmon  suction  line 
as  illustrat<*<l  in  Fifis.  I  and  2.  l’rovidin<:  a  small  trap 
at  the  outlet  of  earli  roil  will  drain  liquid  away  from  the 
thermal  bulb  and  will  avoid  sp(»radic  expansion  valve 
operation.  W  ith  this  arraiifiement.  sizin^  of  the  vertiral 
risers  to  return  oil  will  impose  no  problem  since  the  ;ias 
(low  throii”h  each  should  tu'ver  fall  below  about  50%  of 
the  full  load  {las  velocity.  Connectinjr  all  fias  return  lines 
to  a  comiiKtn  vertical  riser,  as  illustrated  in  many  publi¬ 
cations.  can  collect  oil  which  will  eventually  return  to 
the  compressor  in  the  form  of  a  li(|uid  slug. 

The  method  of  sizing  the  thermal  ex|)ansion  valve  to 
each  coil  htcated  in  |)arallel  in  the  air  stream  is  identical 
to  the  method  use<l  in  sizing  any  valve  for  a  single  evapo¬ 
rator  coil,  with  the  coil  duty  prctportioned  on  the  basis 
of  face  area.  However,  when  the  two  ]>arallel  coils  are 
ItM'ateil  f(»r  series  air  (low.  the  upstream  coil  will  do  much 
more  cooling  per  unit  of  surface  area  than  the  down¬ 
stream.  due  to  the  larger  mean  temperature  difference. 
This  has  been  a  shortcoming  on  many  installations  where 
for  two  identical  size  coils,  each  expansion  valve  was 
sele<  ted  for  .SO'r  of  the  total  cooling  load. 

For  sy.stems  containing  two  identical  direct  expansion 
coils  in  series  flow.  Fig.  5  may  be  used  to  approximate  the 
p<*rcent  loading  on  each  coil.  This  is  a  function  of  the 
log  mean  heat  difference  values,  but  can  be  simply  ex¬ 
pressed  in  terms  of  the  total  air  range  dividt*d  by  the  air 
entering  temperature  split  to  the  evaporator.  For  in¬ 
stance.  on  a  unit  dt*signed  to  cool  }{()  deg  F  dry  bulb  air 
to  6()  deg  F  dry  bulb  w  ith  a  4.5  deg  F  evaporator  tempera¬ 
ture,  regardless  of  the  coil  multiplier,  the  R/S  value  would 
l>e  20/35  or  0.57.  Reading  from  Fig.  3,  the  first  coil 
would  jwrform  60^  of  the  cooling  duty  and  the  second 
coil  would  handle  about  40^7.  The  thermal  expansion 
valves,  licjuid  line  solenoid  valves,  liquid  lines  and  suc¬ 
tion  lines  can  then  be  sized  on  this  basis. 

As  to  a  preference  for  rendering  the  upstream  or  down¬ 
stream  coil  inoperative  for  reduced  load  oj)eration,  the 
optimum  arrangement  is  a  function  of  the  particular  sys¬ 


tem  design.  For  the  conditions  noted,  on  a  system  where 
the  compressor  can  unload  in  increments  of  25.  50  and 
75%,  it  would  be  well  to  keep  both  coils  operating  when 
the  compressor  unloads  to  75%  capacity,  inactivate  the 
downstream  coil  when  the  compressor  is  unloaded  to  .50rT 
capacity  since  the  upstream  coil  expansion  valve  is  sized 
for  60%  load,  and  inactivate  the  upstream  coil,  and  acti¬ 
vate  the  downstream  coil  when  the  com|)ressor  capacity- 
falls  to  25^/.  In  this  fashion,  any  (tperating  thermal  ex¬ 
pansion  valve  would  be  htaded  t<>  better  than  509<  **f  ds 
rated  ca|)acity  for  any  operating  conditions. 

Where  the  air  handling  system  is  designed  for  variable 
quantities  of  outside  air  to  effect  economizer  cooling  dur¬ 
ing  the  winter  and  intermediate  seasons,  caution  should 
be  exercised  in  the  design  of  the  control  system.  The 
|)roblem  is  that  with  a  mixture  temperature  of  the  return 
air  and  outside  air  at  a  low  level  to  provide  beneficial 
cooling,  the  refrigerant  condenser  and  rer'eiver.  if  used, 
will  be  in  a  higher  ambient  temperature,  resulting  in  re¬ 
frigerant  migration  to  the  colder  surface.  Refrigerant  at 
the  higher  pressure  in  the  high  side  of  the  system  can  leak 
thr<)ugh  the  c<»mpress(tr  discharge  valves  and  condense 
in  the  cold  evaporator  coil,  filling  it  with  licjuid.  When 
the  mei  hanical  cooling  system  again  goes  into  oj)eration. 
the  filled  evaporator  coil  will  overfl<»w  liquid  to  the  suc¬ 
tion  line  which  mav  damage  the  compressor. 

To  avoid  this,  such  a  system  should  have  a  continuous 
pumpdown  cycle  incorporatetl  in  the  control  scheme.  The 
low  pressure  cutout  should  be  set  to  a  cut-in  point  below 
the  minimum  expected  e(|uivalent  pressure  in  the  evapo¬ 
rator  coil  resulting  from  cold  air  flowing  o\er  it.  If 
the  minimum  mixture  temperature  (lowing  over  the 
e\aporator  coil  for  economizer  cooling  is  65  deg,  a 
Refrigerant-12  low  pressure  cutout  might  have  the  cut-in 
setting  at  about  ,5H  psig.  which  is  the  equivalent  to  about 
60  deg.  A  cut-in  point  mu«*h  below  this  may  result  in 
rapid  compressor  cyling. 

A  continuous  pumpdown  cvcle  control  feature  is  usu¬ 
ally  a  crutch  and  is  objectionable  from  the  standpoint  that 
frequent  compressor  cycling  may  be  encountered  if  the 
compressor  duscharge  \al\t*s  do  not  seat  tightly.  There¬ 
fore,  it  is  preferable  to  pumpt)ut  the  evaporator  charge 
to  the  high  side  of  the  system,  isolate  the  refrigerant 
charge  and  throw  the  disconne<  t  switch  on  the  compres- 


Fig.  3.  Loading  on  each  of  two  identical  coils — series  air 
flow,  DX  coils. 
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sor  when  well  into  the  heatinji  season.  The  system  ran 
then  he  placed  back  into  operation  in  the  early  spring. 

Direct  Expansion  Liquid  Chillers 

Direct  expansion  liquid  chillers  may  contain  a  single 
refrigerant  circuit  or  more  than  one.  Multiple  circuits 
are  often  provided  when  a  system  must  (tperate  at  low 
steps  of  compressor  capacity.  Each  circuit  is  ecjuipped 
with  separate  solenoid  and  thermal  expansion  valves  to 
render  one  or  more  circuits  inoperative  for  reduced  load 
operation.  The  design  of  the  refrigerant  piping  to  each 
circuit  is  similar  to  the  requirements  of  multiple  direct 
expansion  air  cooling  C(tils.  Again,  it  is  important  that 
where  possible,  the  suction  line  riser  from  each  circuit 
be  piped  separately  to  the  highest  elevation  in  the  suc¬ 
tion  line  before  joining  into  a  common  line.  Oil  return 
is  the  same  as  with  nearly  any  type  direct  expansion 
evaporator — through  the  suction  line.  Therefore,  gas 
velocities  through  the  suction  risers  are  critical  and 
any  length  of  horizontal  run  should  be  provided  with  a 
generous  pitch  toward  the  compressor. 

Many  direct  expansion  water  chilling  systems  are  in¬ 
stalled  in  duplicate  on  common  water  circuits.  This 
may  be  done  to  provide  insurance  against  complete  sys¬ 
tem  shutdown  with  a  single  component  failure,  to  mini¬ 
mize  the  size  of  the  electric  motor  driving  the  ctunpres- 
sors  and,  therefore,  the  current  inrush,  or  bwause  the 
largest  unit  a\ailahie  from  a  given  manufacturer  may 
not  have  suflicient  capacity  for  the  maximum  cooling  re- 
<juirement. 

One  serious  problem  with  multiple  systems  on  a  com¬ 
mon  water  circuit,  Eig.  4  is  that  during  mild  weather, 
when  50%  or  less  of  the  total  cooling  load  is  rerjuired, 
one  system  may  be  shut  down  but  with  cold  water  flow¬ 
ing  througb  the  evaporator.  As  with  the  direct  expan¬ 
sion  air  cooling  systems  designed  for  100%  outside  air, 
the  high  side  of  the  refrigeration  system  will  be  in  a 
warmer  ambient  than  the  fluid  flowing  through  the  evapo¬ 
rator.  Refrigerant,  therefore,  can  migrate  through  the 
compressor  discharge  valves  to  the  evaj)orator  where  any 
refrigerant  vapor  can  condense  on  the  cold  surface.  If 
the  shut-down  period  is  sufficiently  long  to  permit  a 
sizeable  liquid  buildup  in  the  evaporator  coil,  the  com¬ 


pressor  will  be  jeoj)ardized  upon  startup  because  of  pos¬ 
sible  liquid  slugging. 

Again  the  continuous  pumpdown  cycle  should  be  in¬ 
corporated  in  the  control  arrangement,  but  in  this  instance 
the  low  pressure  cut-in  point  must  be  set  lower  than  the 
pressure  corresponding  to  the  minimum  expected  return 
water  temperature  from  the  air  handling  units.  A  check 
valve  in  the  compressor  discharge  line  may  be  of  some 
help,  but  is  not  positive  insurance  against  refrigerant  mi¬ 
gration  since  check  val\es  also  leak  and  cannot  be  relied 
upon  to  hold  perfectly’  tight. 

The  control  cycle  should  he  interlocked  with  the  water 
circulating  pump  motor  starter.  Thus,  whenever  the 
chilled  water  pumps  are  shut  down  for  the  heating  sea¬ 
son  or  for  a  week-end  or  niuht  when  th”  *-oolin" 
will  not  be  operating,  the  compr^sors  will  not  continue 
to  operate  intermittently. 

If  individual  yvater  pumps  are  included  for  each  sys¬ 
tem  and  each  j)ump  started  with  the  compressor,  the 
continuous  pumpdowtj  cycle  is  not  necessary  unless  the 
mass  of  water  in  the  chiller  is  sufliciently  large  to  con¬ 
dense  a  sizeable  (piantitv  of  refrigerant. 

Another  problem  with  multiple  direct  expansion  li«pii«l 
chilling  systems  on  a  common  water  circuit.  Ki".  4.  is  the 
variation  in  water  temperature  leaving  the  chillers.  Any 
water  chilling  system  for  comfort  cooling  should  main¬ 
tain  a  nearly  constant  yvater  supply  temperature  ii»  the 
air  conditioning  coils.  T«t  <lo  this,  a  proportioning  type 
controller  may  sense  tem|terature  in  the  common  return 
water  line,  or  a  floating  type  of  proportioning  type  c(tn- 
troller  may  have  the  thermostat  element  located  in  the 
supply  water  line.  In  either  instance,  the  proportioning 
band  or  floating  control  setpoint  are  ideally  arrang»‘d  to 
maintain  a  nearly  constant  sup|)ly  tem|)erature. 

For  multiple  systems  on  a  common  water  circuit,  it  is 
important  that  a  single  thermostat  control  all  systems. 
Otherwise,  both  systems  would  attempt  to  o|)erate  simul¬ 
taneously,  even  for  light  load  operation,  with  a  severe 
compressor  cycle  resulting. 

Ideally,  the  lead  system  should  load  up  to  1(M)%  com- 
})ressor  capacity  before  the  second  system  can  come  on 
the  line.  However,  this  may  have  a  s<*rious  drawback 
unless  provision  is  made  in  water  piping  to  stop  the 
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Pig.  5.  Multiple  flooded  water 
chilling  systems  on  common 
water  circuit. 


water  flow  throufih  any  chiller  when  its  compressor  is  not 
operating.  If  water  were  to  continue  to  flow  in  parallel 
through  chillers,  one  at  1(K)%  compressor  capacity  and 
the  other  idle,  the  water  leaving  temperature  from  the 
operating  system  must  he  (juite  low  to  satisfy  the  supply 
mixture  temiwrature  to  the  conditioning  coils.  For  in¬ 
stance  with  two  identical  systems  designed  to  chill  water 
from  52  deg  to  42  deg  at  the  design  condition,  a  build¬ 
ing  load  of  50%  of  the  design  would  require  that  one 
compressor  operate  at  1(K)%  capacity  with  the  other  idle. 
For  50%  building  load,  the  water  range  for  the  total 
quantity  would  be  5  deg  which,  for  a  42  deg  supply  tem¬ 
perature,  would  result  in  a  return  water  temperature  of 
47  deg.  The  single  operating  system  is  required  to  chill 
the  water  through  a  10  deg  range,  resulting  in  a  leaving 
temperature  of  37  deg,  wdiich  would  mix  with  the  water 
bypass  through  the  idle  evaporator  to  provide  a  mixture 
of  42  deg  to  the  coils. 

Most  air  conditioning  control  systems  are  designed  to 
control  water  temperatures  within  ±:  1.5  to  2  deg  of 
the  set  point.  Attem|>ting  to  control  closer  than  this 
would  cause  excessive  cycling  of  reciprocating  type  com¬ 
pressors.  Therefore,  allowing  for  a  2  deg  variation  from 
the  set  point  could  result  in  .35  deg  water  leaving  the 
operating  evaporator  for  the  above  stated  conditions. 
Any  safety  controls  on  the  mechanical  cooling  system 
would  likely  shut  down  the  system  before  this  lower 
temperature  could  be  reached.  On  the  other  hand,  if 
the  safety  controls  were  reset  to  permit  operation  at 
this  low  temperature  condition,  the  safe  o|)eration  of  the 
system  would  be  jeopardized  due  to  the  freezeup  hazard. 

To  overcome  the  low  water  temperature  problem  re¬ 
sulting  from  bypassed  water,  the  systems  can  be  sequenced 
to  bring  the  lead  system  on  the  line  to  partial  capacitv, 
usually  about  .50  to  75% ;  then  startup  the  second  system 
and  load  it  to  lOO/c  capacity  before  increasing  the  cool¬ 
ing  capacity  of  the  lead  system.  Such  a  control  sequence 
is  simple  to  arrange  where  a  single  electric  or  pneumatic 
step  controller  is  used  with  two  or  more  systems,  or 
where  pressure-electric  switches  serve  in  the  same  ca¬ 
pacity.  Where  individual  step  controllers  are  used  on 
each  system,  this  becomes  more  of  a  problem,  requiring 
additional  controls. 

Arranging  the  water  chillers  for  series  flow,  where  prac¬ 
tical,  eliminates  the  water  temjierature  problem  and  the 
above  sequencing  is  not  necessary. 


Flooded  Liquid  Chillers 

Where  flooded  liquid  chillers  are  used,  it  is  not  neces¬ 
sary  to  incorporate  multiple  evaporator  circuits  on  a 
single  system.  Unlike  the  direct  expansion  chiller,  the 
flooded  type  is  not  dependent  upon  the  operation  of  a 
thermal  expansion  valve  where  superheat  w'ould  be  re¬ 
quired  to  actuate  the  valve.  The  meeting  of  liquid  flow  to 
the  flooded  cooler  may  be  by  a  high  pressure  float 
drainer,  a  low  pressure  pilot  operatetl  or  direct  acting 
float,  or  by  a  modified  thermal  expansion  valve  super¬ 
heated  by  an  elec’tric  heater.  Many  of  these  controls 
modulate  satisfactorily  well  below  25%  capacity.  Even 
if  the  expansion  device  does  cycle  or  hunt  at  low  load 
conditions,  no  harm  comes  to  the  system  since  a  surge 
volume  is  built  into  the  evaporator,  permitting  a  large 
variation  in  refrigerant  charge. 

Where  two  or  more  flooded  water  chilling  systems  arc 
connected  to  a  common  water  circuit,  Fig.  5,  the  re¬ 
frigerant  migration  problem,  as  encountered  with  the 
direct  expansion  chiller  and  air  cooling  coil,  may  or  may 
not  exist.  With  a  shell  and  tube  condenser  located  on 
the  high  side,  the  amount  of  refrigerant  available  to 
migrate  to  the  evaporator  during  system  shutdown,  will 
likely  be  small  enough  that  the  surge  volume  in  the 
evaporator  can  absorb  it.  On  the  other  hand,  if  several 
large  evaporative  condensers  are  connected  to  the  high 
side,  the  condenser  operating  charge  will  be  larger  and 
refrigerant  migration,  resulting  in  an  overcharged  evapo¬ 
rator,  may  be  a  problem.  The  preferred  method  here  is 
not  to  incorporate  a  continuous  pressure  actuated  pump- 
down  cycle,  but  to  provide  a  float  switch  on  each  water 
cooler  with  the  level  setting  above  the  normal  operating 
level.  Then  when  the  system  is  shut  down,  any  danger¬ 
ous  buildup  of  the  liquid  level  in  the  chiller,  W'ill  operate 
the  compressor  on  the  pumpdown  cycle  until  the  level  is 
sufficiently  below  the  danger  point.  In  this  manner,  the 
number  of  compressor  cycles  will  be  greatly  minimized 
because  of  the  large  storage  volume  in  the  evaporator 
and  since  the  pumpdown  cycle  is  not  initiated  by  pres¬ 
sure,  which  may  be  misleading. 

As  with  the  direct  expansion  liquid  chillers,  the  control 
sequence  of  multiple  flooded  evaporator  systems  in  paral¬ 
lel  on  a  common  water  circuit,  should  be  treated  with 
caution  from  the  standpoint  of  sequencing  compressors, 
unless  provision  is  made  to  stop  the  flow  of  water  through 
an  inoperative  system.  See  correction  on  page  158. 


108 


JANUARY,  1960,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Picture 

f^araarapkA 


◄  AIR  CONDITIONED  HELMET. 
Growers  may  soon  look  like  space  pilots 
as  they  drive  their  machines  in  the  cool 
comfort  of  an  air  conditioned  helmet 
being  produced  by  Jemieson  Labora¬ 
tories,  Santa  Monica,  Calif.  Components 
of  the  portable  Whitecap  system,  shown 
below,  consist  of  a  fiberglass  helmet,  6- 
ft  of  air  hose,  and  a  45-lb  refrigeration- 
filter  unit  with  a  cooling  capacity  of 
1200  Btu  per  hr  max.  System  not  only 
cools  and  dries  the  air,  but  also  filters 
out  dust,  pollen,  chaff,  fungus,  and  in¬ 
sects.  Small  electric  motor  wires  into  any 
12-volt  ignition  circuit,  or  into  a  con¬ 
verted  6-volt  system. 


AIR-SUPPORTED  STRUCTURE.  Termed  the  heart  of  the  Army's 
new  Pentadome  system,  twelve  22,000-cfm  centrifugal  blowers  manu¬ 
factured  by  The  Peerless  Electric  Co.,  Warren,  Ohio,  keep  the  9-story 
spherical  structure  and  four  smaller  outpost  domes  supported  even  in 
constant  winds  up  to  70  mph  and  against  wind  gusts  nigher  than  that 
velocity.  In  photo  directly  at  left,  technicians  prepare  to  attach  dis¬ 
charge  chutes  from  blowers  to  the  main  structure;  at  lower  left,  a 
technician  checks  a  door  assembly  on  the  partially  inflated  Pentadome; 
below,  workers  make  final  inspection  of  completely  inflated  main 
structure.  Under  minimal  operation,  with  little  wind  and  low  ventilation 
requirements,  two  or  three  blowers  provide  the  air  pressure  required 
for  the  missile  maintenance  center. 
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ASHRAE  Semi-annual  Meeting  and  the 
Southwest  Exposition  to  he  held  in  Dallas 


l^AKI.AS,  'IVx.,  on  February  1  to  4,  will  be  host  to 
the  first  semi-annual  meeting  of  the  American  So¬ 
ciety  of  Heating,  Refrigerating  and  Air-Conditioning 
Kngin«‘«*rs  since  the  merger  of  ASHAF  and  ASRE.  Meet¬ 
ings  will  be  field  at  the  Hotel  Baker  and  Hotel  Adolphus. 
On  the  same  dat«*s,  the  second  Southwt^st  Heating  and 
Air-(^>ndilioning  Exposition  will  be  ojien  in  the  Memorial 
Amlitoriurn. 

riie  tis'hnical  program  of  the  convention  consists  of 
four  tt'chnical  sessions,  three  symposiums,  and  one  after¬ 
noon  ilevoted  to  forums.  With  the  exception  of  the 
forums  on  Tuesilay  afternoon,  all  the  sessions  are  ar¬ 
ranged  to  start  at  9:d0  a.m.,  with  afternoons  free  to  |)er- 
mit  attendance  at  the  exposition.  The  papers  to  he  jire- 
sented  follow  : 


MONDAY — February  1 

9:30  a.iii.  Fikst  Tkchnical  Skssion 

Terrace  Room,  Baker  Hotel 

Necessity  to  Insulate  Hoors  at  35°F.  Cold  Storage  Sit¬ 
ting  Directly  in  Soil — J.  1).  Hovanesian,  Professor, 
Dept,  of  Agric.  Engrg.,  Pennsylvania  State  Univer¬ 
sity. 

A  Method  of  Comparing  Heat  Exchangers — D.  G. 
Rich,  Sr.  Research  Engr.,  Carrier  Corp.,  Syracuse, 
N.  Y. 

Frost  Formation  on  Coils — W.  F.  Stoecker,  Professor, 
Dept,  of  Mech.  Engrg.,  Univ.  of  Illinois. 

Frost  Formation  Upon  a  Thin  .Aluminum  Tank  Con¬ 
taining  Liquid  Oxygen — J.  L.  Roper,  Sr.  Research 
Hlngr.,  The  Western  Co.,  F't.  Worth,  Tex. 

TUESDAY— February  2 

9:30  a.m.  Skcomi  Tkchmcai.  Skssion 
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Terrace  Room,  Baker  Hotel 

Noise  Reduction  Characteristics  of  Package  Attenuators 
for  Air  Conditioning  Systems — Norman  Doelling, 
Bolt,  Beranek  and  Newman,  Inc.,  Cambridge,  Mass. 
Attenuation  and  Generation  of  Sound  in  Elbows  with 
Turning  Vanes — Wm.  F.  Kerka,  Research  Engr., 

A. SHR.\E  Research  Lab.,  Cleveland,  Ohio. 

Draft  Performance  of  Chimneys — W.  G.  Brown  and 
C.  Wachmann,  Research  Officers,  Div.  of  Bldg.  Re¬ 
search,  National  Research  Council  of  Canada,  Ot¬ 
tawa,  Ont. 

Flow  of  .Saturated  Steam  in  Copper  Tubing — C.  M. 
Humphreys,  Asst.  Dir.,  J.  T.  Baker,  Res.  Engr.,  and 

B.  H.  Jennings,  Director  of  ASHRAE  Research  Lab., 
Cleveland,  Oh  io. 

9:.30  a.m.  Air  Co.nditiomng  Symposium 
Ballroom,  Hotel  Adolphus 
Engineering  Responsibilities 

P.  M.  .'Vugenstein,  President,  Airtemp  Div.,  Chrysler 
Corp.,  Dayton,  Ohio. 

Austin  Rising,  Vice  Pres.  &  Dir.  of  Marketing,  York 
Div.,  Borg-Warner  Corp.,  York,  Pa. 

William  Spiegelhalter,  (ffiief  Engr.,  Room  .\ir  Cond. 
.Section,  General  Elec.  (]o.,  l.ouisville,  Ky. 


Gerhardt  Stoll,  Dir.  of  Research,  Whirlpool  (]orp.,  St. 
Joseph,  .Mich. 

2:00  p.m.  Forums 

1.  Automotive  .Air  Conditioning 

2.  Frozen  Food  Problems 

3.  Industrial  Ventilation 

4.  Practical  Size  Limitation  of  .Air  Cooled  Condensers 

.5.  Pipes  and  Pick-up  Factors  for  Boilers 

6.  Thermoelectric  Refrigeration 

WEDNESDAY,  February  3 

9:30  a.m.  Third  Tkchmual  .SusstoN 

Terrace  Room,  Baker  Hotel 

Effect  of  (Compressor  (Characteristics  on  Motor  I’er- 
formance— E.  H.  Jensen,  .Air  (Conditioning  Div., 
W'estinghouse  Elec.  Corp.,  Staunton,  Va. 

Muffler  Design  by  CComputer  Technique— B.  W.  Hatten, 
Westinghouse  Elec.  Corp.,  (Columbus,  Ohio. 

Solar  Heat  Gain  Factors  for  W  indows  with  Drapes — 
Necati  Ozisik,  Res.  Engr.,  and  L.  F.  Schutrum,  Res. 
.‘supervisor,  .ASHR.AE  Research  Lab.,  (Cleveland, 
Ohio. 


9:30  a.m.  Psyuhromktric  Chari  Symposium 

Regency  Room.  Hotel  .Adolphus 

High  .Altitude  Psychrometric  (Charts—  R.  W.  Haines, 
(Consulting  Engr.,  Bridgers  anil  Paxton,  .Albui|uer(|ue, 
New  Mexico. 

Psychrometric  Chart  for  Altitudes  .Above  .Sea  Ia-vpI — 
J.  L.  Threlkeld.  Professor,  Dept,  of  Meeh.  Engrg., 
Univeisity  of  Minnesota. 

Thermodynamic  (Consistency  in  the  (Craphical  Presen¬ 
tation  of  Psychrometric  Data---J.  A.  Goff,  Professor, 
.Si-hool  of  Mech.  Engrg.,  Lniv.  of  Pennsylvania. 

The  Psychrometric  Chart  (Can  Be  Improved — C.  M. 
■Ashley,  (Chief  Staff  Engr.,  (Carrier  (Corp.,  Syracuse, 
N.  Y. 

Psychrometric  Charts  from  the  I'sers  Viewpoint— 1).  1). 
AA'ile,  Vice  Pres,  and  (Chief  Engr.,  Recold  (Corp., 
Los  .Angeles,  (Calif. 
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THURSDAY— February  4 

9:.{0  a. in.  Foi  kth  Tkchnicai.  Skssion 
Terrace  Kiioin,  Haker  Hotel 

Ala.xka  Summer  Weulher  Data — A.  Burggraaf,  Design- 
Draftsman,  Harmon  and  Beckett,  Inc.,  Denver,  Colo. 
.Summer  Weatlier  D«“sign  Data — H.  C.  S.  Thom,  Chief 
(dimatologist,  IJ.  S.  Weather  Bureau,  Washington, 
1).  C. 


Environmental  Study  H — Evaluation  of  Human  Com¬ 
fort  under  Still  Air  Conditions — Dr.  Walter  Koch, 
Medical  Res.  Supervisor,  ASHR.\E  Research  Lab. 

Proposed  Humidity  Standard — C.  E.  Till,  formerly  Jr. 
Res.  Officer,  Div.  of  Bldg.  Research,  National  Re¬ 
search  Council,  Ottawa,  Ontario,  and  G.  O.  Han- 
degord.  Prairie  Regional  Station,  Div.  of  Bldg.  Re- 
s<!arch.  National  Research  Council,  llniv.  of 
Saskatchewan,  Saskatoon,  Sask 


1100  A.  J.  Mfg.  Co..  3601  East  18th  St., 
Kansas  City  27,  Mo. 

833  Acme  Engineering  A  Mfg.  Co.,  Mus 
kogee,  Okla. 

515  Acme  Industries,  Inc.,  600  N.  Me- 
521  chanic  St.,  Jackson,  Mich. 

523 


728  Aimco  Products  Corporation,  Sub¬ 
sidiary  of  Yuba  Consolidated  Indus¬ 
tries,  Inc.,  801  West  21st  St.,  Tulsa, 
Okla. 

1404  Air-Con  Filter  Corp.,  1137  S.  Third, 
Memphis,  Tenn. 

1223  Air  Conditioning  Industries,  Inc.,  P. 
O.  Box  6602,  Houston  5,  Texas 

1110  Air  Devices,  Inc..  185  Madison  Ave., 
New  York  16,  N.  Y. 

1209  Air  Engineering,  450  W.  Fort  St., 
Detroit  26,  Mich. 

605  Air  Guide  Plastics  Corp.,  20  S.  E. 
3rd  Ave.,  Miami,  Fla. 

1120  Airserco  Mfg.  Co.,  Inc.,  435  Melwood 
St.,  Pittsburgh  13,  Fla. 

620  Airtemp  Div.,  Chrysler  Corp.,  Day- 

622  ton  1,  Ohio 

723 


835  Aiax  Boiler  A  Heater  Co.,  1519  W. 
837  132  St.,  Gardena,  Calif. 

839 


906  Alco  Valve  Co.,  865  Kingsland,  St. 
Louis  5,  Mo. 

200  Allis  Chalmers  Mfg.  Co.,  Box  512, 
Milwaukee  1,  Wis. 

403  Alton  Mfg.  Co.,  1112  Ross  Ave., 
Dallas  2,  Texas 

524  American  Air  Filter  Co.,  Inc.,  215 

628  Central  Ave.,  Louisville  8,  Ky. 

629 


315  American  Furnace  Co.,  1300  Hamp- 

317  ton  Ave.,  St.  Louis  10,  Mo. 

1005  American  Gas  Association,  420  Lex¬ 
ington  Ave.,  New  York  17.  N.  Y. 

405  American  Metal  Mfg.  Co.,  Main  A 
College,  Farmersville,  Tex. 

820  American  Meter  Co.,  Inc.,  4400  For¬ 
est  Lane,  P.  O.  Box  306,  Garland, 
Tex. 


907  American-Standard.  Industrial  Di- 

911  vision,  Detroit  32,  Mich. 

702  AmeriVent,  Div.  of  American  Metal 
Products  Co.,  Inc.,  6100  Bandini 
Blvd.,  Los  Angeles  22,  Calif. 

221  Atnmerman  Co.,  Inc.,  P.  O.  Box  182, 
Stillwater,  Minn. 

102  Anemostat  Waterloo,  10  E.  39th  St., 
New  York  16,  N.  Y. 

117  Ansul  Chemical  Co.,  Marinette,  Wis. 

910  Arkla  Air  Conditioning  Corp.,  812 
Main  St.,  Little  Rock,  Ark. 

720  Armstrong  Cork  Co.,  Insulation 
Div.,  W.  Liberty  St.,  Lancaster,  Pa. 

1213  Arrow-Hart  A  Hegeman  Electric 
Co.,  The,  103  Hawthorn  St.,  Hart¬ 
ford  6,  Conn. 


1409  Auto-Flo  Corp.,  12085  Dixie  St.,  De 
troit  39,  Mich. 

101  Automatic  Devices  Co.,  Inc.,  714 
Hillgrove  Ave.,  Western  Springs,  III. 

408  Baltimore  Aircoil  Co.,  Inc.,  P.  O. 

412  Box  7322,  Baltimore  27,  Md. 

705  Barber-Colman  Co.,  Air  Distribution 

707  Products  Div.,  and  Automatic  Con 
trols  Div.,  1300  Rock  St.,  Rockford, 
III. 

902  Bar- Brook  Mfg.  Co.,  Inc.,  6135  Lin- 
wood  Ave.,  P.  O.  Box  6638,  Shreve¬ 
port,  La. 

729  Barke  Products,  Inc.,  501  Vineland 
Rd.,  Bay  Village,  Ohio 

1418  Baso,  Inc.,  730  N.  Jackson  St.,  P.  O. 

1420  Box  461,  Milwaukee  1,  Wis. 

416  Bell  A  Gossett  Co.,  Morton  Grove,  III. 

1406  Bowman  Co.,  Inc.,  D.  F.,  315  W. 
Main,  New  Albany,  Ind. 

835  Breidert  Company,  The  G.  C.,  P.  O. 

837  Box  1190,  San  Fernando,  Calif. 

839 

1011  Bryant  Mfg.  Co.,  Div.  of  Carrier 
Corp.,  2020  Montcalm  St.,  Indian¬ 
apolis,  Ind. 

208  Carnes  Corp.,  Verona,  Wis. 

1010  Carrier  Corp.,  Carrier  Parkway, 

1014  Syracuse  1,  N.  Y. 

1020 


409  Chattanooga  Royal  Co.,  Chattanooga 
411  6.  Tenn. 

413 

415 


1124  Chicago  Blower  Corp.,  9867  Pacific 
1225  Ave.,  Franklin  Park,  III. 

624  Cleaver  Brooks  Co.,  326  E.  Keefe 
Ave.,  Milwaukee  12,  Wis. 

806  Cobell  Industries,  Inc.,  P.  O.  Box 
891,  Cleburne,  Tex. 

801  Coleman  Co.,  Inc.,  The  Wichita  1, 
Kans. 

621  Congress  Drives  Div.,  Tann  Corp., 
3750  E.  Outer  Dr.,  Detroit  34,  Mich. 

835  Continental  Air  Filters,  Inc.,  2520 

837  Helm  St.,  P.  O.  Box  1647,  Louisville 

839  1,  Ky. 

822  Controls  Co.  of  America,  9555  Soreng 
Ave.,  Schiller  Park,  III. 

103  Cook  Co.,  Loren,  Berea,  Ohio 

800  Coolerator  Div.,  McGraw-Edison 
Co.,  704  N.  Clark,  Albion,  Mich. 

216  Copeland  Refrigeration  Corp.,  Sid¬ 
ney,  Ohio 

202  Crane  Co.,  836  So.  Michigan  Ave., 
Chicago  5,  III. 

320  Curtis  Mfg.  Co.,  Refrigeration  Div., 
1905  Kienlen  Ave.,  St.  Louis  20,  Mo. 

810  Dallas  Power  &  Light  Go.,  Dallas 

502  Day  A  Night  Mfg.  Co.,  855  Ana- 

601  heim-Puente  Rd.,  La  Puente,  Calif. 

805  Detroit  Controls  Div.,  American- 
Standard,  5900  Trumbull  St.,  De¬ 
troit  8,  Mich. 


1129  Drayer-Hanson  Div.,  National  U.  S. 
Radiator  Corp.,  P.  O.  Box  2215, 
Terminal  Annex,  Los  Angeles  54, 
Calif. 

1118  Dryomatic  Corp.,  Alexandria,  Va. 

203  Dunham-Bush,  Inc.,  179  South  St., 

209  West  Hartford,  Conn. 

1104  du  Pont  de  Nemours  &  Co.,  E.  I., 

1106  Wilmington  98,  Del. 

1015  Dura-Vent  Corp.,  1400  W.  Ormsby 
St.,  Louisville  10,  Ky. 

1113  Duro  Dyne  Corp.,  Route  110,  Farm- 
ingdale,  N.  Y. 

606  Econo  Products  Co.,  Inc.,  East  Had- 
don.  Conn. 

109  Edwards  Engineering  Corp.,  101  Al¬ 
exander  Ave.,  Pompton  Plains,  N.  J. 

1224  Eggelhof  Engineers  Inc.,  P.  O.  Box 
1743,  1912  Hussion  St.,  Houston, 

Tex. 

835  Electro-Air  Cleaner  Co.,  Olivia  A 

837  Sproul  Sts.,  McKees  Rocks,  Pa. 

839 

1321  Emerson  Electric  Mfg.  Co.,  The, 
8100  Florissant  Ave.,  St.  Louis,  Mo. 

1109  Fairbanks  Co.,  The.  393  Lafayette 
St.,  New  York  3,  N.  Y. 

310  Fanjet  Roof  Cooling  Div.,  Muller- 
mist.  Irrigation  Co.,  P.  O.  Box  471, 
Maywood,  III. 

829  Farr  Co.,  2301  E.  Rosecrans  Ave.,  El 
Segundo,  Calif. 

701  Felter  Co.,  John,  1309  Ashland, 
Houston,  Tex. 

1425  Flanders  Filters,  Inc.,  P.  O.  Box 
718,  Riverhead,  N.  Y. 

305  Flexible  Tubing  Corp.,  Guilford, 
Conn. 

300  Fluor  Products  Co.,  12000  E.  Wash- 
ington  Blvd.,  Whittier,  Calif. 

914  Fraser  A  Johnston  Co.,  1900  17th 
St.,  San  Francisco  3,  Calif. 

722  Furnas  Electric  Co.,  1000  McKee  St., 
Batavia,  III. 

703  Gannon  Co.,  Russell  R.,  5537  Vine 
St.,  Cincinnati  16,  Ohio 

1324  General  Chemical  Div.,  Allied  Chem¬ 
ical  Corp.,  40  Rector  St.,  New  York 
6,  N.  Y. 

904  General  Controls  Co.,  801  Allen  Ave., 
Glendale  1,  Calif. 

1021  General  Electric  Co.,  Apparatus 
Sales  Div.,  1  River  Rd.,  Schenec¬ 
tady,  N.  Y. 

309  General  Products  Co.,  Inc.,  Fred 
ericksburg,  Va. 

611  Goodfellow  Co.  Inc.,  E.  D.,  496  E. 
Bodley  Ave.,  Memphis  6,  Tenn. 

201  Gordon  &  Piatt,  Inc.,  P.  O.  Box  914, 
Winfield,  Kans. 

1116  Greenheck  Fan  A  Ventilator  Corp., 
Schofield,  Wis. 

1317  Gregory  Industries,  Inc.,  28th  St.  & 
Toledo  Ave.,  Lorain,  Ohio 

600  Gustin-Bacon  Mfg.  Co.  210  W.  Tenth 
St.,  Kansas  City  5,  Mo. 
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926  Halstead  &  Mitchell,  Bessemer 
Bldg.,  Pittsburgh  22,  Pa. 

1221  Hanovia  Lamp  Div.,  Engelhard  In¬ 
dustries,  Inc.,  100  Chestnut  St., 
Newark  5,  N.  J. 

1023  Hart  A.  Cooley  Mfg.  Co.,  500  East 
8th  St.,  Holland,  Mich. 

217  Henry  Furnace  Co.,  Medina,  Ohio 

312  Henry  Valve  Co.,  3215  North  Ave., 
314  Melrose  Park,  III. 

520  Holly-General  Co.,  875  South  Arroyo 
Parkway,  P.  O.  Box  2098- D,  Pasa¬ 
dena,  Calif. 

1417  Hubbell  Corp.,  407  E.  Rawley  Rd., 
Mundelein,  III. 

1400  I.  C.  E.  D.,  Inc.,  P.  O.  Box  10515,  St. 
Petersburg,  Fla. 

920  llg  Electric  Ventilating  Co.,  2850 
922  Pulaski  Rd.,  Chicago  41,  III. 

1210  Illinois  Testing  Laboratories,  Inc., 
1212  420  N.  LaSalle  St.,  Chicago  10,  III. 

1323  Industrial  Acoustics  Co.,  Inc.,  341 
Jackson  Ave.,  New  York  54,  N.  Y. 

802  Industrial  Combustion,  Inc.,  4507  N. 
Oakland  Ave.,  Milwaukee  11,  Wis. 

815  Ingersoll  Rand  Co.,  11  Broadway, 
New  York  4,  N.  Y. 

828  International  Mfg.  Co.,  Air  Condi¬ 
tioning  Div.,  600  E.  Grand,  Okla¬ 
homa  City,  Okla. 

602  International  Metal  Products  Sales 
604  Corp.,  500  South  15th  St.,  P.  O.  Box 
1712,  Phoenix,  Ariz. 

307  Jackes- Evans  Mfg.  Co.,  4427  Ger¬ 
aldine  Ave.,  St.  Louis  13,  Mo. 

714  Janitrol  Heating  &  Air  Conditioning 
Div.,  Midland-Ross  Corp.,  400  Dublin 
Ave.,  Columbus  16,  Ohio 

623  Jenn  Air  Products  Co.,  inc.,  1102 
Stadium  Dr.,  Indianapolis  7,  Ind. 

402  Johns- Manville  Sales  Corp.,  22  E. 
40th  St.,  New  York  16,  N.  Y. 

108  Johnson  Service  Co.,  507  E.  Michi- 
112  gan  St.,  Milwaukee,  Wis. 
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835  Joiner-Meade  Capers,  Inc.,  3920 
837  Cedar  Springs,  Dallas,  Tex. 

839 

1208  KSM  Products,  Inc.,  Merchantville 
8.  N.  J. 

835  Korfund  Co..  The.  48-15  32nd  PI., 
837  Long  Island  City  1,  N.  Y. 

839 

100  Krueger  Air  Conditioning  Co.,  19  E. 
Rillito  St.,  Tucson,  Ariz. 

1309  Lima  Register  Co.,  1790  N.  Cable 
Rd.,  Lima,  Ohio 

1205  Lockformer  Co.,  The,  4615  W.  Roose¬ 
velt  Rd.,  Chicago  50,  III. 

1005  Lone  Star  Gas  Co.,  301  South  Har¬ 
wood  St.,  Dallas  1,  Tex. 

804  McDonnell  A.  Miller.  Inc.,  3500  N. 
Spaulding  Ave.,  Chicago  18,  III. 

212  McQuay,  Inc.,  1600  Broadway,  N.  E., 
Minneapolis  13,  Minn. 

928  Magic  Aire  Div..  United  Electric 
Co.,  500  Block  Galveston,  P.  O.  Box 
119,  Wichita  Falls,  Tex. 

823  Major  Controls  Co.,  Highway  71  at 
Yorba  Rd.,  Corona,  Calif. 

814  Marley  Co.,  The,  222  West  Gegory 
Blvd.,  Kansas  City  14,  Mo. 

700  Mario  Coil  Co.,  7100  South  Grand 
Ave.,  St.  Louis  11,  Mo. 

1111  Metal  Mfg.  Co.,  1200  N.W.  23rd  Ave., 
Fort  Lauderdale,  Fla. 

313  Metalbestos  Div.,  William  Wallace 
Co.,  Belmont,  Calif. 

1114  Milwaukee  Electric  Tool  Corp..  5316 
W.  State  St.,  Milwaukee  8,  Wis. 

302  Mine  Safety  Appliances  Co.,  201  N. 
Braddock  Ave.,  Pittsburgh  8,  Pa. 


1024 

1029 

Minneapolis  -  Honeywell  Regulator 
Co.,  Commercial  Div.,  2753  Fourth 
Ave.  S.,  Minneapolis  8,  Minn. 

1101 

607 

721 

Monogram  Industries,  Inc.,  825  South 
Front  St.,  Quincy,  III. 

1211 

615 

Morrison  Products,  Inc.,  16816 
Waterloo  Rd.,  Cleveland  10,  Ohio 

510 

1413 

Mueller  Brass  Co.,  Port  Huron, 
Mich. 

213 

921 

923 

Mueller  Climatrol  Div.,  Worthington 
Corp.,  2005  W.  Oklahoma  Ave.,  Mil¬ 
waukee  15,  Wis. 

1108 

1121 

Multi-Vent  Div.,  The  Pyle-National 
Co.,  1334  N.  Kostner  Ave.,  Chicago 

51,  III. 

303 

505 

900 

Norman  Products  Co.,  1150  Chesa¬ 
peake  Ave.,  Columbus  12,  Ohio 

507 

511 

1311 

Northwest  Foundry  &  Furnace  Co., 
2345  S.  E.  Gladstone  St.,  Portland  2, 
Ore. 

1207 

1112 

217 

Olsen  Mfg.  Co.,  The  C.  A.,  Elyria,  O. 

1405 

Omark  Industries,  Inc.,  9701  S.E. 
McLaughlin  Blvd.,  Portland  2,  Ore. 

1401 

821 

Owens  Corning  Fiberglas  Corp.,  Na¬ 
tional  Bank  Bldg.,  Toledo  1,  Ohio 

1215 

1217 

903 

Payne  Co.,  The.  855  Anaheim-Puente 
Rd.,  La  Puente,  Calif. 

1416 

1015 

Peerless  Mfg.  Div.,  Dover  Corp., 
1400  W.  Ormsby  St.,  Louisville,  Ky. 

1002 

721 

Penn  Controls,  Inc.,  Goshen,  Ind. 

905 

901 

Perfection  Industries  Div.,  Hupp 
Corp.,  1135  Ivanhoe  Rd.,  Cleveland 

10,  Ohio 

316 

1405 

Power  Tool  Supply,  Inc.,  1305  S. 
Akard  St.,  Dallas,  Tex. 

715 

1229 

Process  Solvent  Co.,  Inc.,  1040  Chel¬ 
sea  Traffic  Way,  Kansas  City,  Kans. 

711 

304 

306 

Randall  Graphite  Bearings,  Inc., 
Lima,  Ohio 

1200 

824 

Raypak  Co.,  Inc.,  2416  Chico  Ave., 

El  Monte,  Calif. 

1007 

Ready-Power  Co.,  11231  Freud  Ave., 
Detroit  14,  Mich. 

1204 

119 

120 

Recold  Corp.,  7250  E.  Slauson  Ave., 
Los  Angeles  22,  Calif. 

506 

1025 

Reed  Unit  Fans,  Inc.,  501  N.  Saint 
Patrick  St.,  New  Orleans  19,  La. 

311 

1423 

Refrigeration  Research,  Inc.,  Brigh¬ 
ton,  Mich. 

1105 

803 

Research  Products  Corp.,  1015  E. 
Washington  Ave.,  Madison  10,  Wis. 

1115 

1117 

1414 

Revcor,  Inc.,  251  Edwards  St.,  Car- 
penterville.  III. 

1107 

915 

Rheem  Mfg.  Co.,  7600  S.  Kedzie 
Ave.,  Chicago  29,  III. 

102 

1204 

Rich  Fan  Mfg.  Co.,  Inc.,  Phil,  2900 
Caroline  St.,  P.  O.  Box  8036,  Hous¬ 
ton  4,  Tex. 

1214 

1216 

514 

1004 

Ridge  Tool  Co.,  The,  Elyria,  Ohio 

704 

Robertson  Co.,  H.  H.,  2400  Farmers 
Bank  Bldg.,  Pittsburgh  22,  Pa. 

1410 

1412 

1003 

Rotherm  Engineering  Co.,  Inc.,  7280 
West  Devon  Ave.,  Chicago  31,  III. 

1308 

1424 

1428 

Schemenauer  Mfg.  Co.,  Holland, 
Ohio 

1115 

1117 

308 

Schnacke,  Inc.,  1101  N.  Governor, 
Evansville  7,  Ind. 

924 

610 

Smith  Corp.,  A.  O.,  Milwaukee,  Wis. 

1218 

1220 

614 

Southwest  Mfg.  Co.,  Aurora,  Mo. 

1006 

Southwest  Refrigeration  Wholesalers 
Assoc.,  Inc.,  Dallas,  Tex. 

925 

929 

1001 

Sporlan  Valve  Co.,  7525  Sussex  Ave., 
St.  Louis  17,  Mo. 

417 

1128 

Sprague  Elec.  Co.,  N.  Adams,  Mass. 

706 

710 

1325 

StewartWarner  Corp.,  Heating  A 
Air  Conditioning  Div.,  Lebanon,  Ind. 

807 

811 

1408 

Stoddard  Industries,  Inc.,  3383  E. 
Layton  Ave.,  Cudahy,  Wis. 

725 

Texas  Infra  Red  Radiant  Co.,  Inc., 
2400  O.S.T.,  Houston,  Tex. 

Texas  Products  Mfg.  Co.,  P.  O.  Box 
571,  Waco,  Tex. 

Texas  Refrigeration  A.  Engineering 
Co.,  158  Express  St.,  Dallas  7,  Tex. 

Thermae  Co.,  14296  East  6th  St., 
Corona,  Calif. 

Thermal  Engineering  Corp.,  P.  O. 
Box  13254,  Houston  19,  Tex. 

Thermo- Pak  Boilers,  Inc.,  404  S. 
Palm  Ave.,  Alhambra,  Calif. 

Torrington  Mfg.  Co.,  The,  70  Frank¬ 
lin  St.,  Torrington,  Conn. 

Trane  Co.,  The,  La  Crosse,  Wis. 


Trerice  Co.,  H.  O.,  1420  W.  Lafayette 
Blvd.,  Detroit  16,  Mich. 

Trion,  Inc.,  1000  Island  Ave.,  McKees 
Rocks,  Pa. 

Tuttle  &  Co.,  H.  W.,  Tecumseh, 
Mich. 

Tubenfin  Coil  Co.,  Inc.,  P.  O.  Box 
5445,  Houston  12,  Tex. 

Union  Carbide  A.  Chemicals  Co., 
Div.  Union  Carbide  Corp.,  30  E.  42nd 
St.,  New  York  17,  N.  Y. 

United  Sheet  Metal  Co.,  540  South 
Drexel  Ave.,  Columbus  9,  Ohio 

United  States  Air  Conditioning 
Corp.,  P.  O.  Box  360,  Delaware,  Ohio 

United  States  Register  Co.,  344  W. 
Burnham  St.,  Battle  Creek,  Mich. 

Utility  Appliance  Corp.,  4851  South 
Alameda  St.,  Los  Angeles  58,  Calif. 

Utility  Fan  Corp.,  Div.  Utility  Ap¬ 
pliance  Corp.,  911  E.  59th  St.,  Los 
Angeles  1,  Calif. 

Van- Packer  Co.,  Div.  Flintkote  Co., 
1232  McKinley  Ave.,  Chicago 
Heights,  III. 

Ventco,  Inc.,  1210  Tuam  St.,  P.  O. 
Box  8036,  Houston  4,  Tex. 

Vibration  Mountings,  Inc.,  98  25  50th 
Ave.,  Corona,  N.  Y. 

Viking  Air  Products  Div.,  National- 
U.  S.  Radiator  Corp.,  5601  Walworth 
Ave.,  Cleveland  2,  Ohio 

Viiter  Mfg.  Co.,  The,  Milwaukee,  Wis. 

Ward  Co.,  L.  R.,  3009  Canton  St., 
Dallas  26,  Tex. 

Warren  Register  A.  Grille,  Inc.,  3680 
N.  W.  50th  St.,  Miami,  Fla. 

Waterloo  Register  Co.,  P.  O.  Box  72, 
Waterloo,  la. 

Western  Supply  Co.,  Box  784,  Hutch¬ 
inson,  Kans. 

Westinghouse  Electric  Corp.,  Air 
Conditioning  Div.,  Staunton,  Va. 

Wheeling  Trueing  Tool  Co.,  3200  W. 
Davison  Ave.,  Detroit  38,  Mich. 

White-Rodgers  Co.,  1209  Cass  Ave., 
St.  Louis  6,  Mo. 

Wiegand  Co.,  Edwin  L.,  Pittsburgh, 
Pa. 

Wiggin  Products  Co.,  Inc.,  50  Termi¬ 
nal  St.,  Boston  29,  Mass. 

Wing  Mfg.  Co.,  L.  J.,  Div.,  Aero 
Supply  Mfg.  Co.  Inc.,  50  Vreeland 
Mills  Rd.,  Linden,  N.  J. 

Worthington  Corp.,  Ampere  Station, 
East  Orange,  N.  J. 

Yeats  Appliance  Dolly  Sales,  Inc., 
2124  N.  12th  St.,  Milwaukee  5,  Wis. 

Yor1<  Corp.,  Div.  Borg-Warner  Corp., 
York,  Pa. 


Yuba  Consolidated  Industries,  inc., 
1275  California  Ave.,  Palo  Alto,  Calif. 
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LOUIS  BLENDERMANN  ON 


PIPING 

AND  PLUMBING 


Indirect  Waste  Receptor  Applications 


^I^HK  |»ic\ious  article  discussed  the  various  ty[)es  of 
indirect  waste  receptors  that  are  available  for  special 
applications.  In  this  article  are  shown  how  some  of  the 
re<  eptors  are  used.  Indirect  waste  systems  are  installerf 
for  many  dilferent  lypisi  «»f  fixtures,  equipment  and 
apparatus. 


some  of  the  many  applications  where  in 
systems  s<>rye  an  important  need. 


Applications 

Here  are 
dir«*ct  waste 

Hefrifrerators 
Har  sinks 
S(»«la  fountains 
I'otato  )H‘elers 
Ihiin-maries 
\  efietahle  w  ashers 
I  tishwashers 
Washiti'r  machines 
l  aundry  ecpiipment 

Water  stills 
Sterilizers 

W  ater  treatment  apparatus 
Kxjiansion  tanks 
Steam  tables 

(ilass  yxashers 


Rinse  sinks 
Ifoof  tanks 
Relief  vents 
Rrocessinjr  tanks 
Hospital  apparatus 
Laboratory  tables 
Kipiipment  drip  lines 
Heatinji  boilers 
Hot  yvater  generatinji  equip¬ 
ment 

Drinking  fountains 
Overfloyy  pans 
('.ondensate  wastes 
Syyimminfi  jxmiI  connections 
Sprinkler  system  test  con¬ 
nections 

Dental  equipment 


In  addition,  there  are  many  other  applications  where 
it  is  imperative  that  the  fixtures,  e(]uipment  or  apparatus 
should  not  lie  directly  connected  to  the  sanitary  system 
in  a  hiiildin^. 


National  Plumbing  Code 

'I  he  National  I’lumhinp  Code  in  }>art,  offers  the  fed- 
lowin"  definition  for  indirect  waste  systems: 

0.1  Indirect  Waste  Piping. 

9.1.1.  (General.  Wastes  from  the  following  shall  dis- 
<‘ha  rge  to  the  building  drainage  system  through  an 
air  gap  serving  the  individual  fixtures,  devices, 
appliances  or  apparatus. 

0.1.2  Fond  Uandlinf'.  Establishments  engaged  in 
the  storage,  preparation,  selling,  serydng,  process¬ 
ing,  or  otherwise  handling  of  food  shall  have  the 
yvaste  piping  from  all  refrigerators,  iceboxes,  rinse 
sinks.  cooling  or  refrigerating  coils,  laundry 
washers,  extractors,  steam  tables,  egg  boilers,  cof¬ 
fee  urns,  or  similar  equipment,  discharge  indirectly 
into  a  water-supplied  sink  or  receptor,  and  the  waste 


outlet  shall  terminate  at  least  2  inches  above  the 
flood  rim  of  such  sink  or  receptor. 

Drinking  Fountains 

Drinking  fountains.  Fig.  1,  are  a  basic  example  of 
the  application  of  an  indirect  waste  receptor.  At  the  left 
of  Fig.  1  is  shown  an  indirect  vertical  waste  line  installed 
for  the  drinking  fountains  in  the  building.  The  vertical 
line  drains  into  an  open  drip  sink  at  the  lowest  floor 
level  in  the  building.  The  drip  sink  must  be  properly 
trap|)ed  and  vented.  Traps  are  j>laced  on  the  drain  line 
from  each  fountain. 

At  the  right  of  Fig.  1  is  illustrated  a  direct  waste  sys¬ 
tem.  The  drinking  fountains  are  individually  trap|)ed 
and  vented  at  each  floor  level. 

Service  Sinks 

A  service  sink  is  often  used  as  an  indirect  waste  re¬ 
ceptor  and  such  an  application  is  shoyvn  in  Fig.  2.  Here 
an  indirect  waste  system  serves  certain  kitchen  fixtures 

p  Vent  through  roof  — 
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L  -  -  -  -  i 
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Drinking  -Jl  {i 
fountain 
^  i 
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i  Waste  4- 

Vent  -  -J 

4 
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Trap  as  -]  j 

required  j 

by  code 
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Drinking  ^ 
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Indirect 
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A. 

'  Trap  as  -i 
‘  required 
by  code  ^ 

i  Spill  in  ► 

i  drip  sink 

Vented 

U;' 

- 

INDIRECT  WASTE  SYSTEM  DIRECT  WASTE  SYSTEM 

Pig.  I .  Examples  of  direct  and  indirect  waste  systems  for 
a  drinking  fountain  riser. 
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on  the  floor  above.  It  is  assumed  that  traps  are  placed  installed  that  it  will  drain  into  the  mop  sink  as  shown 
near  the  equipment  served  and  therefore  such  traps  are  in  Fig.  3. 

not  shown  in  this  illustration.  The  mop  sink  must  be  trapped  and  vented  to  meet  local 


Fig.  2.  Type  of  indirect  waste 
system  that  may  be  used  for 
kitchen  fixtures  which  cannot 
be  directly  connected  to  the 
sanitary  piping  system. 


The  indirect  waste  line  is  run  under  the  ceiling  and 
drops  vertically  to  the  service  sink  as  shown.  The  waste 
line  must  terminate  at  least  two  inches  above  the  rim 
or  flood  level  of  the  fixture.  The  service  sink  must  be 
properly  vented  and  tra})|)ed  and  it  is  generally  equipj)ed 
with  a  source  of  water  supply.  The  service  sink,  in  this 
instance,  can  serve  (tther  needs,  in  addition  to  being  an 
indirect  waste  rece[)tor. 

Mop  Sink 

The  waste  lines  serving  laboratory  benches  are  usually 
installed  as  indirect  waste  systems.  Figure  3  offers  a 
specific  example  of  this  type  of  application.  In  this 
arrangement,  the  cup  drains  are  set  at  the  center  strip 
in  the  laboratory  bench.  The  indire<  t  ]>iping  is  then  so 


code  recjuirements.  A  combination  faucet  is  placed  over 
the  mop  sink  since  the  fixture  is  used  for  general  pur¬ 
poses  in  the  laboratory.  The  mop  sink,  in  this  instance, 
is  enameled  with  acid  resisting  material  to  withstand  the 
action  of  the  waste  water.  Quite  often,  the  mop  sink  is 
constructed  of  stainless  steel  or  other  material  with  lead 
lining.  The  nature  of  the  waste  water  being  handled 
determines  the  composition  of  the  im>p  sink  and  its 
lining. 

The  indirect  waste  piping  can  be  metal,  j)lastic,  glass 
or  other  material  most  suitable  for  the  waste  matter  be¬ 
ing  handled.  A  hole  is  provided  in  the  back  of  the  mop 
sink  to  rereive  the  indirect  waste  line.  A  nozzle  or  scup¬ 
per  attached  to  the  waste  line  at  its  point  of  entry  into 
the  back  of  the  mop  sink  directs  the  waste  water  into  the 


-[h- 


CUC:: 


PLAN 


Pig.  3.  How  a  mop  sink  can 
be  used  as  an  indirect  waste 
receptor  to  serve  laboratory 
waste  piping. 
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sink  and  prevents  splashing.  Mop  sinks  are  also  ideal 
for  similar  types  of  a])]>lications. 

Hot  Water  Storage  Generators 

All  hot  water  storage  generators  or  storage  tanks  are 
equipped  with  a  draw-off  connection  that  permits  the 
watetr  to  he  drawn  out  of  the  tank.  It  is  very  imj)ortant 
that  this  connection  is  not  dire<-tly  connected  to  the  sani¬ 
tary  system.  There  are  several  methmls  of  furnishing 
the  necessary  means  for  indirect  waste  means;  three  are 
shown  in  Fig.  1. 

The  first  method  utilizes  an  air  gap  fitting  which  is 
connechtl  In'tween  the  tank  and  the  sanitary  system,  as 
shown.  Slot  •i|H‘nings  are  incoq)orated  in  the  upper 
portion  of  the  fitting  to  afford  the  pro|M‘r  amount  of  air 
gap  net*de<l  for  the  safe  operation  of  this  indirect  waste 
receptor. 

The  sei-ond  method  uses  a  funnel  which,  in  this  cas<*.  is 
caulked  into  the  underground  drainage  system.  The 
draw-off  line  from  the  tank  terminates  at  least  2  inches 
above  the  funnel  to  allow  the  prescrilK*d  air  gap.  This 
method  is  also  rather  popular  and  enjoys  a  hroad  appli¬ 
cation. 

riie  third  method  employr^  a  c(nnhinatl(»n  floor  drain 
and  funnel.  The  funnel  handles  the  waste  water  from 
the  draw-off  conm^  tion  at  the  generator  or  storage  tank 
while  the  floor  drain  handh's.  water  that  might  spill  on 
the  floor  from  other  sources.  This  one  coinhination  unit 
avoids  the  nee<l  (»f  ]iro\iding  a  se|)arate  floor  drain  and 
a  separate  funnel. 

All  of  the  n*ceptors  shown  are  trap|H*d  and  although 
not  shown,  must  he  properly  vented  to  satisfy  the  ]»ro- 
visions  of  the  local  plundnng  code.  Venting  requirements 
vary  with  each  code;  tlu'refore,  it  is  highly  recommended 
that  the  governing  local  code  in  an  area  he  check»*d  for 
the  exact  recpiirements.  The  development  length  of  the 
vent  has  a  hearing  on  just  where  the  indirert  waste  re- 
«  eptor  is  to  1h*  located  with  regard  to  the  generator  or 
storage  tank. 

Sump  Pumps 

Floor  drains  serving  mechanical  equipment  at  the 
low«“st  floor  level  in  the  building  are  actually  a  part  of 
an  indirect  waste  system.  It  is  not  advisable  to  connect 
such  drains  directly  to  the  underground  drainage  system 
since  a  stoppage  in  this  drainage  system  will  cause  the 
waste  matter  to  hack-fl<»w  in  the  piping  and  discharge  out 


FUNNEL 


Fig.  4.  Several  types  of  waste  connections  that  may  be 
used  for  the  blow-off  on  the  hot  water  storage  generator. 


of  the  floor  drains.  A  typical  system  of  floor  drains  is 
shown  in  Fig.  5. 

Illustrated  in  Fig.  5  is  an  arrangement  of  floor  drains 
which  drain  into  a  sump  pump.  A  sump  pump  is 
generally  considered  a  clear  water  pumping  system. 

The  waste  water  enters  the  sump  basin  and  from  here 


Fig.  5.  How  a  sump  pump  can 
be  used  to  serve  as  an  indirect 
waste  for  a  group  of  floor 
drains  in  the  basement  of  a 
building. 
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it  is  discharged  into  the  sanitary  line,  which  in  this  case 
is  installed  at  the  ceiling.  Check  valves  prevent  back-flow 
from  the  sanitary  system.  A  system  such  as  this,  prop¬ 
erly  vented,  is  usually  approved  by  the  local  code  authori¬ 
ties  for  handling  indirect  wastes. 


stand  the  specific  types  oi  surface  loads  that  will  be  passed 
over  it.  Tbe  trench  can  be  installed  in  several  widths 
and  when  properly  installed  is  a  very  practical  indirect 
waste  receptor.  In  addition  to  the  drain  lines  for  which 
it  is  intended,  it  will  also  handle  any  other  water  waste 


Arrangement  of  boiler 
drain  Tines  and  trench 


However,  when  the  system  is  not  fully  approved,  it 
may  be  necessary  to  install  the  discharge  from  the  sump 
pump  in  such  a  manner  that  it  will  not  discharge  directly 
to  the  sanitary  line  but  instead,  will  discharge  into  the  in¬ 
direct  waste  receptor  offered  in  the  insert  of  F  ig.  5.  To 
be  sure  of  your  design,  it  is  recommended  that  you  con¬ 
sult  with  the  local  plumbing  authorities  on  this  point  and 
comply  with  their  specific  regulations. 

Trenches 

Trenches  are  ideal  for  application  as  an  indirect  waste 
receptor  and  are  used  for  many  types  of  equipment. 
Figure  6  shows  a  typical  application  for  a  row  of  heat¬ 
ing  boilers. 

In  this  example,  the  trench  is  located  at  the  rear  of 
the  boilers  and  extends  for  the  entire  length  of  the  heat¬ 
ing  boilers  that  are  set  side  by  side.  Trenches  usually 
range  in  depth  from  6  to  12  inches  as  the  needs  require. 

The  particular  trench  shown  is  formed  of  concrete  and 
lined  with  a  waterproofing  material.  Manufactured  cast 
iron  sectional  units  may  be  used  with  equal  success.  A 
drain  is  placed  at  the  center  of  the  trench  and  is  equippetl 
with  a  dome  strainer  to  intercept  debris  that  could  other¬ 
wise  cause  stoppages  in  the  drainage  line.  A  dome 
strainer  will  intercept  debris  but  because  of  its  beigbt 
and  large  effective  open  area  will  allow  the  water  to 
drain.  The  floor  drain  is  trapped  and  must  be  vented  in 
accordance  with  local  code  requirements. 

The  drain  lines  from  the  heating  boilers  drain  over  the 
grating.  A  gap  of  at  least  2  inches  must  be  allowed  be¬ 
tween  the  grating  and  the  termination  of  the  drain  line. 

The  grating  itself  must  be  of  sufficient  strength  to  with- 


that  is  spilled  or  drained  on  the  floor. 

The  section  in  Fig.  6,  shows  the  relative  location  of 
the  trench  with  regard  to  the  heating  boilers.  It  might 
be  mentioned  that  the  grating  can  be  furnished  with 
square  holes  or  slotted  openings.  The  grating  can  be  of 
cast  iron,  steel,  stainless  steel,  bronze  or  bronze  alloys  as 
desired  for  the  required  appearance. 

Coffee  Urns 

Coffee  urns  are  considered  food  handling  equipment 
and  therefore  every  consideration  must  be  given  to  the 
drainage  of  the  waste  water  associated  with  this  type  of 
equipment.  An  example,  showing  how  this  waste  water 
can  be  handled,  is  detailed  in  Fig.  7. 

The  top  detail  in  Fig.  7  shows  a  front  view  of  the  coffee 
urns.  All  the  devices  normally  incorporated  on  the  urns 
have  been  omitted  for  the  sake  of  clarity. 

A  waste  trough  is  generally  set  into  the  counter  top  in 
front  of  the  urns  and  under  the  coffee  dispenser  valves 
as  shown.  This  trough  is  usually  constructed  of  stainless 
steel  or  copper  and  receives  the  drippings  or  spillage  that 
occurs  when  coffee  is  dispensed.  A  slotted  grate  is  placed 
on  the  trough  and  is  set  flush  with  the  counter  top. 

The  bottom  of  the  trough  is  sloped  toward  the  drip  line 
that  terminates  at  least  2  inches  above  the  funnel  type 
indirect  waste  receptor.  The  receptor  in  this  case  is  a 
combination  floor  drain  and  funnel.  This  combination 
unit  is  ideal  for  tbe  purpose  because  it  serves  the  specific 
needs  of  the  trough  and  the  general  needs  of  a  floor  sur¬ 
face  drain.  The  combination  floor  drain  and  funnel 
must  be  trapped  and  properly  vented. 

The  side  view  of  Fig.  7,  illustrates  in  more  detail,  the 
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trough,  the  drip  line,  and  the  waste  reeeplor.  Other 
tv|)e  re<-eptors  favored  may  lx*  utilized  with  equal  success. 

Miscellaneous  Applications 

There  are  s«>  many  suitable  indirect  waste  receptor 
applications  that  it  is  not  possible  to  illustrate  all  of  them 
in  one  article.  Fig.  K,  shows  several.  The  first  is  a  re- 
frigerat(»r  drain  which  is  placed  under  or  near  a  re¬ 
frigerator.  More  (dten,  the  waste  line  from  the  refrigera¬ 
tor  is  offset  so  that  the  drain  will  not  be  l(K-ated  directly 
under  tbe  unit.  The  top  of  this  drain  has  raised  sides 
to  prevent  the  drippings  from  splashing  on  the  floor.  The 
refrigerator  drain  must  be  trappe*d  and  vented.  The 
waste  line  from  v\alk-in  refrigerators  must  be  carefully 
handleil  with  regard  to  indire<-t  waste  connections. 

riie  s«<»nd  ap|)lication  involves  a  box  tyi»e  re<eptor 
wbicb  is  very  practical  for  temporarv  purpos»*s  on  con¬ 
struction  projects.  It  consists  of  a  wood  box  line<l  with 
co|»per  or  leatl.  This  re<-eptor  will  handle  the  discharge 
and  spillage  that  o<-curs  when  the  lutse  bibb  is  disjM*nst*<l 
at  the  temporary  facilities. 

The  drain  is  secured  to  the  r«“«eplor  and  must  be 
trapped  and  vented.  In  tins  instance,  the  box  re<-eptors 
are  bx  altid  at  ea<  h  flo<ir  of  tbe  construction  j)roje<  t.  The 
vertical  waste  line  is  an  in<lir<H  t  waste  which  discharges 
at  tbe  base  into  an  open  n*<  eptor  that  is  pro|M*rly  trapiM*<l 
and  vented  to  conform  with  bx  al  code  r»“<juirements. 

The  third  application  shows  an  air  ga|>  fitting  that  can 
be  utilized  above  tbe  floor  to  serve  as  an  indire<t  waste 


Section  through 
waste  trough 


- Drip  line 

— Indirect  waste  receptor 


Combination  floor 
and  funnel  drain 


-  Coffee  urns 

Grating 
-Counter  top 


Waste  trough 
for  coffee  urns 


DETAIL 

How  an  indirect  waste  receptor 
may  be  used  to  handle  drippings 
and  spillage  from  a  coffee 
dispensing  area 


Fig.  7.  Installation  of  an  indirect  waste  receptor  for 
kitchen  facilities. 


BOX  TYPE  RECEPTOR  FOR 
TEMPORARY  WATER  AND  WASTE 
FACILITIES  DURING  CONSTRUCTION 


Fig.  8.  Application  of  indirect  waste  receptors. 


receptor  for  a  fixture  of  a  type  that  is  used  for  food 
handling  or  sjjerdal  purpose. 

The  air  gap  fitting  is  set  under  the  sink  and  is  con- 
nei'ted  to  a  trapped  conner  tion  which  is  properly  vented. 

Summary 

Following  are  several  other  excerpts  from  the  Na¬ 
tional  Plumbing  Code  regarding  indirect  waste  systems. 

9.3  Length.  ,  v 

9.3.1.  Waste  Pipe.  Any  indirect  waste  pipe  ex¬ 
ceeding  2  feet  in  length  shall  be  trapped. 

9.3.2.  Maximum  Length.  The  maximum  length  of 
the  indirect  waste  to  vent  shall  not  exceed  15  feet. 

9.3.3.  Cleaning.  Indirect  waste  piping  shall  l)e  so 
installed  as  to  |)ermit  ready  access  for  flushing  and 
cleaning. 

9.5  Receptors. 

9.5.1.  Installation.  Waste  receptors  serving  indirect 
pi})es  shall  not  be  installed  in  any  toilet  room  nor 
in  any  inaccessible  or  unventilated  sj)ace  such  as  a 
closet  or  storeroom. 

The  prime  purpose  of  traps  in  an  indirect  waste  system 
is  to  prevent  foul  odors  from  entering  the  room.  The 
odors  w'ould  be  caused  by  the  circulation  of  air  through 
the  piping  which  contain  foul  waste  matter.  The  traps 
prevent  this  circulation.  When  carefully  designed  and 
installed,  the  indirect  waste  systems  and  receptor  serve 
a  very  worthy  function. 
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Air  Conditioning  and  Refrigeration  Systems 
Fed  by  a  Single,  Gas-Driven  Compressor 

A  {las-operated  combination  refrigeration  and  air-con¬ 
ditioning  system  in  Ward’s  Foodland,  a  grocery  super¬ 
market  in  Prescott,  Ark.,  is  said  to  be  operating  very 
ecomtmically  and  eHlciently. 

All  refrigeration  equipment,  except  the  sub-zero  frozen 
food  and  ice  cream  cases,  is  cooled  by  a  Ready-Power 
gas  engine-dri\en  compressor.  Gas-refrigerated  equipment 
inclutles  a  large  meat  walk-in  cooler  and  a  small  produce 
walk-in,  a  36-ft  self-service  meat  case,  a  24-ft  vegetable 
ca.se  and  a  12-ft.  triple-deck  dairy  case — a  total  of  about 
9  tons  of  product  refrigeration.  The  cases  are  standard 
except  that  a  special  thermostat  for  each  case  was  re¬ 
quired. 

The  same  gas  engine-operateil  compressor  also  pro¬ 
vides  13  tons  of  comfort  cooling  for  the  5,()0()-sq  ft  cus¬ 
tomer  area. 


The  system  includes  an  evaporative  condenser,  in¬ 
dividual  liquid  Refrigerant-12  lines  running  through  a 
floor  trench  to  each  group  of  cases,  and  a  common 
suction  piping  system.  The  various  suction  temperatures 
are  maintained  by  Alco  evaporator  pressure  regulators. 

Automatic  controls  actuate  the  compressor  to  satisfy 
refrigeration  demand  in  any  part  of  the  system,  stop  the 
gas  engine  in  case  of  malfunction,  or  when  the  demand 
is  satisfied  for  all  cases.  Provision  is  also  made  for  timed 
defrosting  of  each  group  of  cases;  the  walk-in  coolers  are 
manually  defrosted.  Automatic  changeover  from  summer 


to  winter  operation  is  achieved  by  an  outdoor  thermostat 
circuit.  Engine  speed  is  modulated  to  maintain  a  con¬ 
stant  (±:  1  psi)  suction  from  full  to  half  load,  after 
which  compressor  cylinders  are  unloaded.  An  alarm 
system  is  installed  which  rings  a  bell  in  the  Foodland 
office  in  case  of  compressor  failure;  by  means  of  a  leased 
telephone  circuit,  the  system  also  sounds  an  alarm  at 
the  home  of  the  sujiermarket’s  owner,  Everett  Ward. 

The  supermarket  is  air-conditioned  year-round  by  one 
central  air  handling  unit  suspended  above  the  ceiling  at 
the  rear  of  the  store.  A  direct-expansion  coil  provides  the 
13  tons  of  cooling  with  two-stage  thermostat  control.  A 
small  hot-water  coil  turnishes  winter  heating.  Hot  water 
is  circulated  to  the  coil  from  a  small  package  boiler  in 
tbe  equipment  room.  A  duct  system  above  tbe  ceiling 
distributes  cool  and  warm  air  through  diffusers  through¬ 
out  the  building. 

The  market’s  electric  power  is  provided  by  a  50-kilo¬ 
watt  a-c  generator  driven  by  a  natural  gas  engine. 

Arkansas  Louisiana  Gas  Co.,  Little  Rock,  Ark.,  which 
designed  the  refrigeration-air-conditioning  system,  has 
contracterl  to  provide  routine  preventative  maintenance 
and  24-hour  emergency  service.  According  to  James  B. 
Kalmbach.  director  of  sales  for  the  company’s  Arkansas 
Division,  total  o|>erating  ex|)ense  for  a  typical  summer 
month  is  about  .S63:  A  little  over  S50  for  118,000  cu  ft 
of  natural  gas;  S2  for  about  2  gal  of  engine  oil;  and  $11 
for  electricity  (when  tbe  electricity  was  purchased  from 
the  municipal  utility).  No  cost  data  are  vet  available  on 
the  gas  power  generating  systems. 


Low-Rental  Electrically-Heated  Apartments 
Result  of  Savings  in  Building  Costs 

Electrically-heated  3-  and  4-room  furnished  and  un¬ 
furnished  apartments  in  a  recently  completed  project  at 
Klamath  Falls,  Ore.,  are  being  offeretl  at  rents  far  below 
average  for  the  area.  The  low  rentals  were  made  {mssible 
by  the  large  savings  in  building  costs,  chiefly  due  to  a 
new  “all-in-one”  concept  of  wall  construction.  This  fea¬ 
tures  comparatively  inexpensive,  insulated  cement  blocks, 
which  also  eliminate  the  need  for  costly  interior  finishes 
and  additional  insulation  materials. 

Approximately  25%  of  the  apartments  are  furnished. 
All  are  being  heated  by  electricity  with  heating  vents  in 
the  baseboards.  Heat  loss  has  been  reduced  by  more  than 
50%  through  the  application  of  a  water-repellent  masonry 
fill  insulation  in  the  19,500  sq  ft  of  pumice  block  exterior 
walls.  Tbe  insulation  is  a  development  of  Zonolite  Co., 
Chicago,  Ill.  ^ 

A  free-flowing  granular  material,  the  masonry  fill  was 
poured  directly  into  the  cores  of  the  blocks  throughout 
the  ten  Rickfalls  buildings.  Because  of  the  efficiency  of 
the  insulating  fill,  it  was  possible  to  use  the  face  of  the 
block  itself  as  the  interior  “finish”  in  many  areas  of  the 
apartments,  eliminating  the  cost  of  more  elaborate 
interior  wall  finish  materials. 
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DEGREE-DAYS  FOR  NOVEMBER.  1959 

(A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Aik  Conditioning, 

Heating  and  Ventilatinc’s  32nd  Year  of  Publication  of  Monthly  Degree-Day  Data 

City 

1 

November 

Season  to  Nov. 

30,  incl.,  from  Sept.  1 

1959  1 

1958  1 

Normal 

19S9  1 

1958  1 

Normal 

Abilono,  Texas  (A)  . 

518 

319 

350 

644 

458 

503 

Albany,  Now  York  (A)  . 

789 

745 

780 

1355 

1386 

1362 

Albuquerque,  New  Mexico  (A)  . 

628 

562 

630 

898 

846 

858 

Alpena,  Michigan  (C)  . 

1080 

793 

864 

1921 

1456 

1609 

Anchorage,  Alaska  (A)  . 

1241 

1357 

1281 

2753 

3003 

2690 

Asheville,  North  Carolina  (C)  . 

581 

449 

552 

806 

782 

864 

Atlanta,  Georgia  (A|  . 

396 

270 

393 

525 

385 

51 1 

Atlantic  City,  Now  Jersey  (C)  . 

551 

510* 

507 

805 

873* 

766 

Augusta,  Georgia  (A)  . 

. .. .  344 

239 

282 

419 

374 

341 

Baltimore,  Maryland  (C)  . 

539 

466 

489 

758 

713 

725 

Billings,  Montana  (A)  . 

1023 

848 

876 

1817 

1414 

1567 

Binghamton,  New  York  (C)  . 

....  714 

714 

735 

1123 

1329 

1304 

Birmingham,  Alabama  (A)  . 

427 

319 

396 

527 

426 

532 

Bismarck,  North  Dakota  (A)  . 

1256 

1066 

1098 

2278 

1786 

1923 

Block  Island,  Rhode  Island  (A) . 

585 

535 

591 

940 

990 

1009 

Boise,  Idaho  (A)  . 

899 

735 

762 

1581 

1  177 

1286 

Boston,  Massachusetts  (A)  . 

611 

547 

618 

1009 

1017 

1010 

Buffalo,  New  York  (A)  . 

784 

687 

753 

1283 

1207 

1308 

Burlington,  Iowa  (A)  . 

968 

664 

765 

1474 

1034 

1184 

Burlington,  Vermont  (A)  . 

889 

810 

858 

1591 

1544 

1551 

Cairo,  Illinois  (C)  . 

660 

428 

492 

858 

602 

681 

Charleston,  South  Carolina  (C)  . 

235 

1 14 

214 

263 

180 

248 

Charlotte,  North  Carolina  (A)  . 

422 

331 

438 

572 

511 

592 

Chattanooga,  Tennessee  (A)  . 

536 

403 

477 

686 

585 

670 

Cheyenne,  Wyoming  (A)  . 

949 

849 

897 

1922 

1519 

1715 

Chicago,  Illinois  (A)  . 

939 

659 

765 

1407 

981 

1205 

Cincinnati,  Ohio  (C)  . 

655 

474 

567 

926 

710 

831 

Cleveland,  Ohio  (A)  . 

769 

608 

699 

1 195 

1010 

1 1 14 

Columbia,  Missouri  (A)  . 

824 

516 

654 

1  188 

788 

978 

Columbia,  South  Carolina  (A)  . 

350 

249 

308 

449 

400 

384 

Columbus,  Ohio  (C)  . 

737 

593 

654 

1 104 

954 

1012 

Concord,  New  Hampshire  (A)  . 

788 

811 

849 

1447 

1537 

1568 

Concordia,  Kansas  (C)  . 

833 

585 

687 

1300 

871 

1019 

Dallas,  Texas  (A)  . 

460 

225 

299 

533 

303 

352 

Denver,  Colorado  (A)  . 

....  815 

724 

771 

1524 

1172 

1316 

Des  Moines,  Iowa  |A)  . 

1034 

694 

798 

1636 

1075 

1252 

Detroit,  Michigan  (A)  . 

845 

657 

747 

1345 

1078 

1224 

Devils  Lake,  North  Dakota  (C)  . 

1407 

1167 

1 197 

2617 

2005 

2127 

Dodge  City,  Kansas  (A)  . 

788 

623 

669 

1208 

91 1 

669 

Dubuque,  Iowa  (A)  . 

1131 

805 

882 

1848 

1284 

1475 

Duluth,  Minnesota  (A)  . 

1378 

1070** 

1092** 

2479 

1952** 

1983** 

Elkins,  West  Virginia  (A)  . 

(a) 

674 

726 

(a) 

1251 

1260 

El  Paso,  Texas  (A)  . 

439 

243 

390 

472 

379 

460 

Ely,  Nevada  (A)  . 

909 

903 

894 

1831 

1663 

1683 

Escanaba,  Michigan  (Cj  . 

1127 

848 

933 

1947 

1549 

1735 

Evansville,  Indiana  (A)  . 

....  741 

529 

570 

1035 

824 

844 

Fairbanks,  Alaska  (A)  . 

1746 

1910 

1857 

3650 

4125 

3632 

Fargo,  North  Dakota  (A)  . 

1329 

1054 

1 122 

2301 

1722 

1923 

Fort  Smith,  Arkansas  (A)  . 

591 

361 

435 

728 

515 

575 

Fort  Wayne,  Indiana  (A)  . 

901 

691 

759 

1396 

1 140 

1243 

Fort  Worth,  Texas  (A)  . 

.  470 

247 

299 

538 

329 

357 

Fresno,  California  (A)  . 

.  292 

313 

345 

352 

336 

431 

Galveston,  Texas  (C)  . 

_  253 

102 

131 

263 

137 

131 

Grand  Junction,  Colorado  (A)  . 

.  801 

726 

792 

1325 

1066 

1 161 

Grand  Rapids,  Michigan  (A)  . . 

.  937 

722 

822 

1538 

1247 

1428 

Green  Bay,  Wisconsin  (A)  . 

.  1173 

856 

945 

2002 

1487 

1643 

Greensboro,  North  Carolina  (A)  . 

.  534 

424 

510 

782 

698 

741 

Greenville,  South  Carolina  (A) . 

.  435 

286 

41  1 

605 

452 

552 

Harrisburg,  Pennsylvania  (A)  . 

.  683 

596 

630 

1022 

994 

1007 

Hartford,  Connecticut  (A)  . 

.  697 

662 

699 

1 170 

1258 

1184 

Havre,  Montana  (C)  . 

.  1136 

1017 

1023 

2123 

1755 

1857 

Helena,  Montana  (A)  . 

.  1219 

1018 

999 

2222 

1842 

1936 

Houston,  Texas  (C)  . 

.  293 

133 

162 

303 

185 

162 

Huron,  South  Dakota  (Al  . 

.  1203 

895 

975 

2047 

1438 

1596 

Indianapolis,  Indiana  (A)  . 

.  878 

640 

705 

1303 

1035 

1090 

Jackson,  Mississippi  (A)  . 

.  410 

276 

310 

481 

359 

379 

Juneau,  Alaska  (A)  . 

.  911 

928 

957 

2076 

2185 

2153 

Kansas  City,  Missouri  (A)  . 

.  776 

455 

621 

1  109 

656 

905 

Knoxville,  Tennessee  (A)  . 

.  547 

412 

498 

704 

586 

710 

La  Crosse,  Wisconsin  (A)  . 

.  1149 

818 

921 

1882 

1285 

1520 

Lander,  Wyoming  (A)  . 

.  1120 

1005 

1050 

2064 

1670 

1926 

Lewiston,  Maine  (O)  . 

.  781 

809 

876 

1471 

1588 

1542 

a)  Data  not  available. 

*  Figures  based  on  Airport  readings. 

**  Figures  based  on  City  office  readiaga. 

Normal  figures  in  this  table  are  based  on  30  year  period  covering  1921 
to  1950,  in^usive,  as  compiled  and  published  by  the  U.  S.  Weather 
Bureau. 


Figures  in  this  table,  with  two  exceptions,  based  on  local  weather 
bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  are 
furnished  through  the  courtesy  of  Coke  Sales  Department,  Central  New 
York  Power  Co.,  Utica,  N,  Y.,  and  Norman  E.  Ross,  Bursar,  Bates 
College,  Lewiston,  Me.,  respectively. 
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Degree-Days  for  November,  1959  (Concluded) 

(A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  dty 


Aia  Conditioning,  Heating  and  Ventilating’s  32nd  Year  of  Publication  of  Monthly  Degree-Day  Data 


City 

November 

Season  to  Nov.  30,  incl.,  from  Sept.  1 

1959  1 

1958  1 

Normal 

1959  1 

1958  1 

Normal 

Lincoln.  Nebraska  (C)  . 

908 

640 

741 

1431 

935 

1130 

Little  Rock,  Arkansas  (A)  . 

543 

314 

405 

649 

439 

525 

Los  Angeles,  California  (C)  . 

23 

80 

140 

25 

82 

198 

Louisville,  Kentucky  (A)  . 

642 

492 

579 

894 

744 

862 

Lynchburg,  Virginia  (A)  . 

577 

446 

531 

864 

744 

816 

Macon,  Georgia  (A)  . 

317 

176 

280 

396 

254 

343 

Madison.  Wisconsin  (A)  . 

1129 

814 

864 

1832 

1322 

1420 

Marquette,  Michigan  (C)  . 

1 161 

843 

933 

2035 

1528 

1712 

Memphis,  Tennessee  (A)  . 

547 

344 

432 

658 

494 

575 

Meridian.  Mississippi  (A)  . 

402 

274 

338 

483 

356 

428 

Milwaukee,  Wisconsin  (A)  . 

1059 

768 

831 

1705 

1249 

1393 

Minneapolis,  Minnesota  (A)  . 

1181 

871 

960 

1967 

1349 

1576 

Moline,  Illinois  (A)  . 

1002 

685 

786 

1564 

1067 

1245 

Montgomery,  Alabama  (A)  . 

332 

213 

304 

393 

272 

373 

Nashville.  Tennessee  (A)  . 

587 

420 

471 

757 

623 

647 

New  Haven,  Connecticut  (A)  . 

638 

606 

663 

1022 

1 100 

1 1 19 

New  Orleans,  Louisiana  (C)  . 

235 

95 

141 

248 

124 

146 

New  York,  New  York  (C)  . 

595 

492 

561 

879 

827 

863 

Newark.  Now  Jersey  (A)  . 

578 

520 

603 

850 

880 

951 

Norfolk,  Virginia  (A)  . 

424 

282 

408 

567 

421 

569 

North  Platte,  Nebraska  (A)  . 

1034 

840 

846 

1826 

1366 

1391 

Oak  Ridge,  Tennessee  (C)  . 

527 

448 

550 

680 

664 

775 

Oakland,  California  (A)  . 

272 

269 

336 

359 

366 

569 

Oklahoma  City,  Oklahoma  (A)  . 

640 

410 

459 

870 

585 

620 

Omaha.  Nebraska  (A)  . 

948 

678 

783 

1496 

1002 

1202 

Parkersburg,  West  Virginia  (C)  . 

676 

541 

600 

995 

901 

928 

Peoria,  Illinois  (A)  . 

(a) 

652 

759 

(a) 

998 

1184 

Philadelphia,  Pennsylvania  (C)  . 

551 

494 

516 

786 

805 

768 

Phoenix,  Arizona  (A)  . 

1 19 

124 

182 

145 

128 

195 

Pittsburgh,  Pennsylvania  (C)  . 

661 

540 

612 

1002 

916 

966 

Pittsfield,  Massachusetts  (A)  . 

834 

798 

843 

1494 

1590 

1599 

Pocatello.  Idaho  (A)  . 

(a) 

867 

873 

(a) 

1462 

1543 

Portland,  Maine  (A)  . 

786 

782 

825 

1489 

1578 

1539 

Portland,  Oregon  (C)  . 

554 

516 

534 

902 

774 

899 

Providence,  Rhode  Island  (A)  . 

644 

596 

672 

1099 

1 1 19 

1 160 

Pueblo,  Colorado  (A)  . 

785 

707 

771 

1396 

1080 

1228 

Raleigh,  North  Carolina  (A)  . 

473 

355 

387 

685 

595 

515 

Rapid  City,  South  Dakota  (A)  . 

1 107 

826 

891 

1997 

1365 

1584 

Reading.  Pennsylvania  (C)  . 

633 

568 

588 

926 

938 

930 

Red  Bluff,  California  (A)  . 

233 

297 

319 

277 

326 

378 

Reno,  Nevada  (A)  . 

737 

782 

744 

1385 

1314 

1352 

Richmond,  Virginia  (A)  . 

530 

409 

498 

783 

645 

741 

Rochester,  New  York  (A)  . 

806 

700 

759 

1339 

1268 

1332 

Roswell,  New  Mexico  (A)  . 

593 

471 

501 

798 

726 

665 

Sacramento,  California  (C)  . 

309 

257 

321 

369 

279 

413 

St.  Joseph.  Missouri  (A)  . 

860 

576 

600 

1317 

864 

882 

St.  Louis,  Missouri  (C)  . 

745 

437 

570 

995 

635 

810 

Salt  Lake  City,  Utah  (A)  . 

814 

778 

771 

1406 

1 194 

1240 

San  Antonio,  Texas  (A)  . 

374 

172 

201 

401 

247 

226 

San  Diego,  California  (A)  . 

23 

93 

147 

34 

94 

223 

Sandusky,  Ohio  (C)  . 

795 

614 

684 

1215 

980 

1077 

San  Francisco,  California  (C)  . 

146 

205 

237 

292 

356 

475 

Sault  Ste.  Marie,  Michigan  (A)  . 

1160 

908 

1005 

2077 

1756 

1942 

Savannah.  Georgia  (A)  . 

261 

144 

225 

291 

228 

263 

Scranton,  Pennsylvania  (A)  . 

810 

71 1 

693 

1276 

1331 

1 197 

Seattle,  Washington  (C)  . 

541 

573 

540 

1036 

943 

1003 

Sheridan,  Wyoming  (A)  . 

1  152 

930 

957 

2086 

1631 

1774 

Shreveport,  Louisiana  |A)  . 

462 

261 

305 

523 

346 

358 

Sioux  City,  Iowa  (A)  . 

1084 

790 

885 

1742 

1179 

1418 

Spokane,  Washington  (A)  . 

997 

868 

879 

1889 

1546 

1592 

Springfield,  Illinois  (A)  . 

861 

602 

666 

1256 

937 

981 

Springfield,  Missouri  (A)  . 

774 

483 

615 

1 106 

779 

925 

Syracuse,  New  York  (A)  . 

786 

683 

714 

1294 

1267 

1227 

Toledo,  Ohio  (A)  . 

899 

681 

756 

1467 

1165 

1245 

Topeka,  Kansas  (C)  . 

838 

553 

630 

1276 

846 

914 

Trenton,  New  Jersey  (C)  . 

598 

540 

582 

900 

923 

922 

Tulsa,  Oklahoma  (A)'  . 

614 

345 

462 

798 

509 

632 

Utica,  New  York  |0)  . 

749 

686 

781 

1 173 

1309 

1393 

Valentine,  Nebraska  (A)  . 

1146 

854 

891 

2034 

1433 

1497 

Walla  Walla.  Washington  (C)  . 

770 

636 

675 

1217 

1021 

1076 

Washington.  D.  C.  (A)  . 

545 

451** 

510** 

791 

682** 

77V 

Wichita.  Kansas  |A)  . 

748 

491 

597 

1089 

731 

848 

Williston,  North  Dakota  |C)  . 

1249 

1104 

1 101 

2349 

1848 

1967 

Winnemucca,  Nevada  |A)  . 

(a) 

790 

822 

(a) 

1450 

1510 

Yakima,  Washington  |A)  . 

889 

821 

807 

1542 

1465 

1403 

For  footnotes,  see  page  120. 
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NEW  LITERATURE 


Use  the  prepaid  postcard  on  last  page  for  securing  your  copies  of  these  catalogs. 


Lubricated  Plug  Valves 

Lubricatetl  plug  valves  for  air  con¬ 
ditioning  and  heating  systems  are  de¬ 
scribed  in  8-page  Bulletin  AP-1059 
by  W-K-M  Division  of  ACF  Indus¬ 
tries  Incorporated,  Houston,  Tex.  Bul¬ 
letin  includes  typical  piping  installa¬ 
tion,  tables  of  dimensions,  and  photos 
of  buildings  where  valves  are  used. 

Circle  Item  7  on  Inquiry  Card 


Package  Hot  Water  Generators 

1‘ackage  generators,  designed  espe¬ 
cially  for  modem  hot  water  heating 
sysU‘ms,  are  the  subject  of  a  6-page 
bulletin  offered  by  Cyclotherm  Div., 
National-U.  S.  Radiator  Corp.,  Os¬ 
wego,  N.  Y.  Bulletin  describes  units’ 
Cyclonic  combustion,  gives  perform¬ 
ance  cunes  and  general  specifications. 

Circle  Item  1  on  Inquiry  Card 


Filed  Pattern  Diffuser 

Connor  Engineering  Corp.,  Dan¬ 
bury,  Conn.,  offers  a  de.scrintion  of 
its  new  Kno-Draft  KF  fixed  pattern 
diffu.ser  in  2-i)age  Bulletin  K-44.  Bul¬ 
letin  gives  construction  and  perform¬ 
ance  features,  mounting  directions 
and  illustrations.  Dimensional  dia¬ 
gram,  sizes  and  caj)aciti€‘S  included. 

Circle  Item  2  on  Inquiry  Card 


Valves,  Filters,  Driers 

Complete  engineering  data  on  the 
comj)any’s  lines  of  valves,  filters,  and 
driers  are  contained  in  16-page  Form 
W-5-S,  published  by  Controls  Com¬ 
pany  of  America,  Milw’aukee,  Wis. 
Valves  include  thermostatic  expan¬ 
sion,  automatic  expansion,  water  reg¬ 
ulating  and  pressure  regulating  types. 

Circle  Item  8  on  Inquiry  Card 


Disposable  Odor  Filter 

Bulletin  No.  220,  offered  by  Ameri¬ 
can  Air  Filter  Co.,  Inc.,  Louisville, 
Ky.,  de.scribes  an  activated  carbon, 
dispo.sable  odor  filter  which  combines 
<Klor  removal  and  air  filtration  in  one 
unit.  Engineering  data  inclu<le  initial 
resistance  vs.  air  velocity,  cell  capaci¬ 
ties  and  dimensions. 


Automatic  Firing  Equipment 

12-page  illustrated  catalog  show¬ 
ing  the  company’s  complete  line  of 
commercial  and  industrial  fuel  burn¬ 
ing  and  auxiliary’  equipment  is  an¬ 
nounced  by  Iron  Fireman  Mfg.  Co., 
Cleveland,  Ohio.  Included  is  a  chart 
which  simplifies  selection  of  appropri¬ 
ate  equipment  for  any  application. 

Circle  Item  9  on  Inquiry  Card 


Multi-Blade  Dampers 

Duro  Dyne  Corp.,  Farmingdale, 
N.  Y.,  manufacturer  of  sheet  metal 
sprH-ialties  for  air  conditioning,  heat¬ 
ing  and  ventilating,  announces  a  bul¬ 
letin,  How  to  Make  Dampers.  It 
gives  step-by-step  instructions  for 
constructing  multi-blade  dampers  of 
both  i)arallel  and  opjjosed  action. 

Circle  Item  4  on  Inquiry  Card 


Lifetime  Drainline  System 

A  12-page  bulletin  on  its  Pyrex 
brand  lifetime  drainline  svstem,  for 
disposal  of  corrosive  wastes,  is  issued 
by  Corning  Glass  Works,  Corning, 
N.  Y.  Bulletin  PE-30  contains  product 
and  property  data,  infonnation  on 
making  joints  and  hanging,  and  list 
of  available  fittings. 

Circle  Item  10  on  Inquiry  Card 


Barometric  Draft  Control 

Its  newly-revised  20-page  baro¬ 
metric  draft  control  handbook  and 
installation  guide  is  offered  by  Field 
Control  Div.,  H.  D.  Conkey  &  Co., 
Mendota,  Ill.  Sections  cover  proper 
selection  and  in.stallation  of  draft  con¬ 
trols,  including  how  to  install,  where 
to  install,  what  size  to  install. 

Circle  Item  11  on  Inquiry  Card 


Laboratory  Fume  Hood  Selection 

LalK>ratory’  fume  hood  selection  is 
the  .subject  of  a  16-page  booklet  of- 
fererl  by  Kewaunee  Mfg.  Co.,  Adrian, 
Mich.  The  booklet  includes  fume  hood 
terminology,  compari.son  of  fume  hood 
types,  fume  hood  testing  procedure, 
and  lecommended  operating  and 
safety  j) recautions. 

Circle  Item  5  on  Inquiry  Card 


Volume  Water  Heater 

A  catalog  describing  its  WH  Series 
tankless,  twin  coil  volume  water 
heater  is  available  from  Portmar 
Water  Heater  Co.,  Inc.,  Brooklyn, 
N.  Y.  The  14-page  bulletin  also  offers 
burner  data,  capacity  and  dimension 
charts,  and  water  heater  piping  dia¬ 
grams. 

Circle  Item  12  on  Inquiry  Card 


Submersible  Pumps 

Over  30  applications  of  specific  sub¬ 
mersible  pumps  highlight  the  1960 
Pump  Catalog — Data  File  offered  by 
Kenco  Pump  Div.,  The  American 
Crucible  Products  Co.,  Lorain,  Ohio. 
Ten-page  catalog  lists  physical  dimen¬ 
sions,  pumping  capacities,  electrical 
data  and  specifications  for  each  pump. 

Circle  Item  6  on  Inquiry  Card 


New  Literature 


Use  the  prepaid  postcard  on  last  page  for  securing  your  copies  of  these  catalogs. 


Propelter  Fan  Unit  Heaters 

Details  of  its  propeller  fan  unit 
heater  line  are  given  in  Bulletin  No. 
1301B  by  Dunham-Bush,  Inc.,  West 
Hartford,  Conn.  Included  are  steam 
and  hot  water  capacity  data,  conver¬ 
sion  factors  and  basic  formulae,  typ¬ 
ical  quietness  levels  and  piping  ar¬ 
rangements. 

Circle  Item  13  on  Inquiry  Card 


Conversion  Factors 

A  reference  chart  of  conversion 
factors  is  available  from  Precision 
Equipment  Co.,  Chicago,  Ill.  Designed 
for  wall  mounting,  the  reference  chart 
conveniently  lists  almost  four-hundred 
conversions  within  and  between  the 
English  and  metric  systems  of  meas¬ 
urement. 

Circle  Item  19  on  Inquiry  Card 


Industrial  Controls 

A  92-page  catalog  of  its  industrial 
controls  is  available  from  General 
Controls  Co.,  Glendale,  Calif.  Com¬ 
bining  information  from  several  other 
catalogs  to  present  a  comprehensive 
line,  this  publication  describes  auto¬ 
matic  temperature,  pressure,  level  and 
flow  controls,  switches  and  indicators. 

Circle  Item  14  on  Inquiry  Card 


Air  Conditioning  Equipment 

Air  conditioning  equipment  manu¬ 
factured  by  Fraser- Johnston  Co.,  San 
Francisco,  Calif.,  is  described  in  lit¬ 
erature  which  is  offered  by  that 
company.  Included  are  air-cooled 
condensing  units,  watei'-cooled  con¬ 
densing  units,  and  air  conditioning 
evaporators. 

Circle  item  20  on  Inquiry  Card 


Thermostatic  Tempering  Valves 

Available  from  Lawler  Automatic 
Controls,  Inc.,  Mt.  Vernon,  N.  Y.,  is  a 
2-page  bulletin,  TV-5,  describing  the 
firm’s  line  of  Series  TV  thermostatic 
tempering  valves.  Bulletin  gives  im¬ 
portant  engineering  features  and  in¬ 
stallation  diagrams  for  the  seven 
tempering  valve  sizes  in  the  line. 

Circle  Item  15  on  Inquiry  Card 


Aluminum  Cooling  Towers 

Maintenance  of  aluminum  cooling 
towers  is  the  subject  of  Technical  Bul¬ 
letin  No.  5.3-3  published  by  Water 
Service  I^aboratories,  Inc.,  New  York, 
N.  Y.  The  leaflet  considers  tower  de¬ 
sign  and  such  facets  of  tower  mainte¬ 
nance  as  water  treatment,  painting 
and  cleaning. 

Circle  Item  21  on  Inquiry  Card 


Maintenance  Platforms 

Bulletin  55-D,  offered  by  Economy 
Engineering  Co.,  Chicago,  Ill.,  de¬ 
scribes  and  shows  applications  for 
the  company’s  Hi-Reach  Telescopers. 
These  elevating  maintenance  plat¬ 
forms  provide  safety  and  convenience 
for  those  involved  in  overhead  work 
up  to  21  ft. 

Circle  Item  16  on  Inquiry  Card 


Pressure  Reducing  Valves 

A  4-page  bulletin,  available  from 
Atlas  Valve  Co.,  Newark,  N.  J.,  de¬ 
scribes  No.  171  Type  D  valves  which 
can  be  u.sed  as  pressure  reducing  or 
relief  valves,  or  pump  governors,  with 
steam,  oil,  water,  gas  or  air.  It  in¬ 
cludes  application,  operating  and  in¬ 
stallation  data. 

Circle  Item  22  on  Inquiry  Card 


Brass,  Steel  Tube  Fittings 

A  16-page  condensed  catalog,  C-301, 
containing  comprehensive  listings  of 
brass  and  steel  tube  fittings,  tube 
working  tools,  hose,  hose  ends  and 
assemblies  most  frequently  used  in 
hydraulic  and  pneumatic  systems  is 
announced  by  The  Weatherhead  Co., 
Fort  Wayne,  Ind. 

Circle  Item  23  on  Inquiry  Card 


Nozzles  for  industry,  Fire  Protection 

Nozzles  for  every  need — agricul¬ 
ture,  industry,  and  fire  protection — 
are  the  subject  of  a  30-page  booklet 
available  from  Bete  Fog  Nozzle,  Inc., 
Greenfield,  Mass.  Sizes,  flow  rates, 
spray  coverage,  pressure  drops  and 
materials  of  construction  are  given 
for  each  type  of  nozzle. 

Circle  Item  18  on  Inquiry  Card 


Dual-Duct  Air  Mining  Units 

Dual-duct  air  mixing  units  with 
automatic  volume  control  features  are 
described  in  16-page  Bulletin  DD-6, 
published  by  Buensod-Stacey,  Inc., 
New  York,  N.  Y.  Included  are  de¬ 
tailed  performance  data  and  arrange¬ 
ments  of  dual-duct  systems  for  dif¬ 
ferent  types  of  buildings  and  zoning. 

Cire'e  Item  24  on  Inquiry  Card 


Motor  Controls 

Metals  &  Controls  Div.,  Texas  In- 

sti-uments  Inc.,  Attleboro,  Mass., 

offers  a  6-page  folder  outlining  the 

newest  Klixon  controls  for  the  air 

conditioning  and  refrigeration  indus- 

tries.  Included  are  controls  for  com- 

pressor  motors,  air  conditioners  and 

m- 

heat  pumps. 

■ _ 

Circle  Item  17  on  Inquiry  Card 
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Water  Coolers 

Literature  is  available  from  PCL 
Div.,  Sunroc  Corp.,  Glen  Riddle,  Pa., 
on  its  new  types  of  water  coolers 
which  feature  packaged  cooling.  This 
refers  to  the  separate,  inside  cabinet 
that  hou.ses  the  entire  refrigeration 
sy.stem,  offering  advantages  in  instal¬ 
lation  and  servicing. 

Circle  Item  25  on  Inquiry  Card 


Perimeter  Air  Distribution  System 

7  steps  for  sizing  Electric  Thermo- 
Base  perimeter  air  distribution  sys¬ 
tems  are  included  in  brochure  offered 
by  Thermo-Base  Div.,  Gerwin  Indus¬ 
tries,  Inc.,  Michigan  City,  Ind.  Cen¬ 
trally  humidified  and  filtered  air  is 
electrically  heated  at  perimeter  out¬ 
lets;  add-on  cooling  is  possible. 

Circle  Item  31  on  Inquiry  Card 


Oil  Burner  Replacement  Ports 

Oil  buiner  replacement  parts  and 
servicing  tools,  such  as  gaskets,  con¬ 
trol  parts,  circulator  parts,  shaft 
seals,  nozzle  adapters,  strainers,  and 
ignition  terminals,  are  de.scribed  and 
shown  full  size  in  18-page  Catalog  No. 
(!(),  published  by  Hydrovalve  Co.,  Inc., 
Brooklyn,  N.  Y. 

Circle  Item  26  on  Inquiry  Card 


A. 


y  I,, 


I 


Expansion  Joints 

Bellows-type  expansion  joints,  for 
hot  water  and  steam  lines  to  60  psi, 
are  manufactured  by  The  Arlington 
Products  Co.,  Brooklyn,  N.  Y.  They 
are  described  in  a  4-page  bulletin 
which  includes  selection  table,  speci¬ 
fications,  sizes  and  dimensions,  and 
installation  procedure. 

Circle  Item  32  on  Inquiry  Card 


Direct-Fired  Heaters 

Reznor  Manufacturing  Co.,  Mercer, 
Pa.,  offers  a  28-i)age  catalog,  SA-5900, 
describing  its  entire  line  of  gas-fired 
heaters,  furnaces,  and  packaged  blow- 
ei  s.  A  2-page  index  enables  reader  to 
select  heaters  and  furnaces  according 
to  tyi)e,  ai)plications,  capacities,  and 
major  features. 

Circle  Item  27  on  Inquiry  Card 


Butterfly  Valve 

Announced  by  Henry  Pratt  Co., 
Chicago,  Ill.,  is  56-page  Bulletin  10- 
AD  which  illustrates  and  describes  the 
company’s  new  Monoflange  Mark  II 
rubber-seat  butterfly  valve.  Bulletin 
includes  complete  specifications,  di¬ 
mensional  drawings,  water  and  gas 
flow  data,  and  prices. 


Circle  Item  33  on  Inquiry  Card 


Carriers  for  Plumbing  Fixtures 

Catalog  No.  W-78,  published  by 
Wade  Manufacturing  Co.,  Elgin,  Ill., 
is  a  48-page  engineering  manual  con¬ 
taining  isometric  piping  drawings,  de¬ 
tailed  dimensional  drawings,  and 
photos  to  facilitate  the  quick  and  cor¬ 
rect  selection  of  carriers  and  carrier- 
fittings. 

Circle  Item  28  on  Inquiry  Card 


Air  Conditioning  Products 

A  reference  chart  showing  the  full 
line  of  Typhoon  Air  Conditioning,  Div. 
of  Hupp  Corp.,  Brooklyn,  N.  Y.,  lists 
136  air  conditioning  products  and  49 
gas-  and  oil-fired  furnaces.  This  does 
not  account  for  the  hundreds  of  fac¬ 
tory  and  field  adaptations  possible 
with  this  equipment. 

Circle  Item  34  on  Inquiry  Card 


Air  Conditioning  and  Refrigeration 

Useful  refrigeration  tables  begin 
and  end  36-page  Bulletin  80-F,  pub¬ 
lished  by  Frick  Company,  Waynes¬ 
boro,  Pa.  Between  these  tables  are 
uses,  history,  and  features  of  the  com¬ 
pany’s  refrigerating  machines,  prin¬ 
ciples  of  refrigeration,  and  sections 
on  air  conditioning  units  and  controls. 

Circle  Item  29  on  Inquiry  Card 


Lightweight  Insulation  Material 

Uni-Crest  Div.,  United  Cork  Com¬ 
panies,  Kearny,  N.  J.,  announces  an 
8-page  circular  which  discusses  Uni- 
Crest,  its  brand  of  expanded  polysty¬ 
rene  insulating  material.  Brochure 
describes  product  and  lists  physical 
properties,  standard  dimensions,  and 
recommended  thicknesses. 

Circle  Item  35  on  Inquiry  Card 


Induced  Draft  Cooling  Towers 

Bulletin  No.  KT-104,  describing 
Kennard/Nelson  induced  draft  cooling 
towers,  is  announced  by  American  Air 
Filter  Co.,  Inc.,  Ix)uisville,  Ky.  Bulle¬ 
tin  explains  the  construction  and  gives 
specifications  and  performance  details 
for  the  towers,  which  feature  quiet 
indoor  or  outdoor  operation. 

Circle  Item  30  on  Inquiry  Card 


Plumbing  Fixtures  and  Fittings 

A  new  plumbing  fixtures  catalog 
has  been  made  available  by  Plumbing 
and  Heating  Div.,  American-Stand¬ 
ard,  New  York,  N.  Y.  Catalog  lists 
and  describes,  with  specifications,  the 
company’s  complete  line  of  plumbing 
fixtures,  fittings  and  water  heaters. 
It  is  available  through  American- 
Standard  district  sales  offices. 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  postcard  appearing  on  the  last  page  for  securing 
additional  information  about  new  equipment  and  materials  described  herein. 

Unit  Ventilators  for  Heating,  Ventilating,  and  Air  Conditioning 


A  comi)letely  re-styled  line  of  classroom  unit  ventila¬ 
tors  for  heating,  ventilating  and  year-round  air  condi¬ 
tioning  is  introduced  by  Herman  Nelson  School  Air 
Systems  Div.,  American  Air  Filter  Co.,  Louisville,  Ky. 
Included  is  a  new  group  of  window-wall  accessory  equip¬ 
ment  to  serve  a  variety  of  functions. 

According  to  the  manufacturer,  the  line  meets  the 
requirements  of  modern  educators,  architects  and  engi¬ 
neers  who  are  responsible  for  planning  schools,  providing 
more  economy  through  more  functional  space. 


without  sliding  doors.  Each  piece  fits  snugly  under  or 
adjacent  to  the  window-wall. 

According  to  company  officials,  the  accessory  equip¬ 
ment  is  being  introduced  to  add  function  to  an  area 
which  has  heretofore  been  regarded  as  dead  space  in 
classrooms.  The  magazine  and  cubicle  cabinet  provide 
more  storage  space  for  student  materials.  Students  can 
refresh  at  the  sink-and-bubbler  unit  wilhout  leaving  the 
classroom.  Standard  storage  cabinets,  with  or  without 
sliding  doors,  offer  valuable  storage  space  for  a  teacher. 


Left  angle  view  of  Herman  Nelson  classroom  window-wall  ensemble.  Ensemble  includes, 
left  to  right,  sink  and  bubbler  unit,  magazine  rack,  cubicle  storage  cabinet,  HerNel- 
Cool  III  air  conditioning  unit  ventilator,  and  cabinet  with  sliding  doors. 


The  most  surprising  thing  to  most  school  officials,  the 
company  states,  is  that  the  cost  of  this  type  of  air  condi¬ 
tioning  system  is  usually  the  same  or  even  less  than 
many  systems  in  schools  currently  being  equipped  with 
unit  ventilators  for  heating  and  ventilating  only. 

Original  Unit  Four  Years  Old 

The  original  Herman  Nelson  air  conditioning  unit 
ventilator  was  introduced  four  years  ago.  Since  that  time, 
hundreds  of  schools  all  over  the  country  have  installed 
this  type  of  system,  the  company  states.  Many  of  these 
schools  are  air  conditioned  now.  Others  have  still  to  add 
central  refrigeration,  which  is  all  that  is  necessary  to 
convert  these  systems  to  year-round  service.  (See  article. 
Unit  Ventilators  Smooth  Transition  to  Year-Round 
School  Comfort,  on  page  Cl  of  this  issue.) 

Accessory  Pieces  Added 

Among  accessory  pieces  introduced  are  a  sink-and- 
bubbler  unit,  magazine  rack,  pull-out  cabinet  on  casters, 
cubicle  storage  cabinet,  and  standard  cabinets  with  or 


Unit  ventilators  are  adaptable  for  schools  in  every 
section  of  the  country.  Each  model  is  available  with  all 
the  optional  colors  and  design  features.  These  models 
include  classroom  units  for  hot  water,  steam,  direct-fired 
gas,  and  electric  systems. 

Colors  offered  include  flame,  blue,  green,  salmon,  gray, 
and  yellow.  Design  is  keyed  to  simple  rectangular  shapes 
conforming  to  the  functional  horizontal  and  vertical 
planes  dominating  modern  school  architecture.  All  floor- 
model  unit  ventilators  have  one-piece,  die-cast  discharge 
grilles,  anodized  aluminum  trim  metal,  and  snap-on  front 
access  panels. 

For  the  schools  that  want  immediate  or  future  air 
conditioning,  the  HerNel-Cool  HI  unit  ventilator  is  in¬ 
stalled.  Without  chilled  water  piping,  it  is  a  standard 
unit  ventilator,  heating  and  cooling  with  outside  air. 
When  the  original  piping  is  sized  for  summer  cooling, 
and  condensate  drainage  and  suitable  controls  are  pro¬ 
vided,  the  system  is  ready  to  switch  over  to  summer 
cooling  with  addition  of  a  central  water  chiller. 


More  information?  Circle  Item  36,  postcard,  last  page. 
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Porcelainized  Enamel  Blower  Wheels 

vi  orrison  PnMlucts,  Inc..  Clevclancl,  Ohio,  announces 
a  line  of  |*(»rcelalnize(l  enamel  hlower  wheels  and  assem¬ 
blies  that  exhibit  excejitional  resistatu  e  to  corrosion.  The 
pon  elainized  ( <'lass-»-oatcd  (  wheels  are  designed  for 
|)rocess  e«jui|>ment,  air  conditioning  e(|ui|m)ent.  cooling 
towers.  e\a|)orati\e  condensers,  air  washers  ami  other 


a|)|)lications  where  cctrrosion  or  ahrasi<m  may  he  present. 

Wheels  are  available  in  10  through  20-inch  sizes,  in 
capaciti»*s  to  12.(KK)  cfm.  Corresponding  porcelainized 
housings  and  hearing  hr  u  kets  can  als(t  he  supplied.  Of 
lightweight  construction,  the  wheels  maintain  the  same 
run-out  and  dvnamic  balance  toleraiues  as  statidard 
w  lu*els. 

An  independent  lahoralorv  subjected  three  types  of 
wheels  to  a  salt  spray  test.  After  1(MK)  hours  under  salt 
spray.  |)orcelainized  wheel  (at  top  in  photo  I  showed  only 
minor  tract's  of  rust;  eiMui-coated  wheel  (a  c«tld-rolled 
wheel  phosphatized  and  painted  with  an  ep<txy-resin 
finish,  at  lower  left  I  was  badly  rusted;  and  galvanized 
wheel  (at  lower  right  I  was  sexerely  rusted. 

More  information?  Circle  Item  37,  postcard,  last  page. 


"No-Freeze"  Liquid  Level  Control 

A  “no-freeze”  liquid  level  control,  said  to  eliminate 
fre  ezing  pndilems  in  outdoor  water  storage  tanks,  is 
announced  by  Magnetrol.  Inc..  (Ihicago.  HI.  Previously, 
during  sub-zero  tcm|H'ratures.  control  systems  were  put 
out  of  action  by  the  for¬ 
mation  of  ice  in  these 
tanks.  Ice  seizes  floats. 

“shorts  out”  probes,  and 
distorts  sensing  rays.  s 

Now,  the  company  re¬ 
ports,  ice  may  form  in 
the  tank  hut  Model  A- 
101  control  w  ill  continue 
to  follow'  the  true  water 
level  regardless,  assuring  r 

proper  switch  actuations 
to  pump  control  or 
alarm  circuits. 

This  new  model  is  a 
complete  package  unit 
and  installs  in  outdoor 

water  storage  tanks  by  means  of  bracket  mounting.  Com- 


[Muients.  indicated  by  letters  on  photo,  are;  .A.  resistance 
heater  for  switch  housing;  B,  bracket  mounting  for  con¬ 
trol;  C.  switch  mechanism  with  SPST  switch;  I),  sub¬ 
mersible  switch  housing;  K.  lead-in  wires  for  switch  and 
heater  circuits;  F,  waterproof  cable  to  temperature  sensing 
element;  G.  waterproof  cable  to  1(X)  watt  immersion 
heater;  and  11.  terminal  panel  for  heater  circuits. 

More  information?  Circle  Item  38,  postcard,  last  page. 


High-Pressure  Conditioners 

Series  HCD  and  SCD  high  pressure  air  conditioners 
in  capacities  from  iy.(K)()  to  25.(MM)  cfm  are  offered  by 
Drayer-Ilanson  Div..  National-U.S.  Radiator  Corp.,  Los 
Angeles.  Calif.  Features  include;  hot  and  cold  deck,  dual 
forward  curve  fans,  internal  vibration  isolation  of  fans 
and  motors,  total  high  pressure  construction  throughout. 


and  diffusers  for  even  air  distribution  over  coil  face.  In 
addition,  a  static  pressure  range  from  zero  to  8  inches 
is  offered. 

Purchaser  has  option  of  horizontal  or  vertical  ilis- 
charge.  Heavy  channel  runners  are  supplied  for  shipping. 
Housing  is  14-gage  galvanized  steel.  Three  oversize  access 
doors  permit  full-entry  examination  and  servicing. 

Panels  are  removable.  Drain  pan  is  2  inches  deeper 
than  similar  models,  with  twin  connections  on  both  ends. 
Moisture-resistant.  *  o-inch  glass  fiber  insulation  is  cov  ¬ 
ered  with  sprayed-on  plastic  coating. 

Internal  vibration  mounts  and  built-in  canvas  connec¬ 
tion  between  blower  discharge  and  fan  section  frame 
assembly  reduces  noise  and  vibration  to  a  minimum,  the 
company  states.  All  bearings  are  lifetime  lubricated. 
More  information?  Circle  Item  39,  postcard,  last  page. 


Out-of-Phase  Current  for  Motors 

Aluminum  electrolvtic  capacitors,  designed  to  produce 
out-of-phase  current  for  high-starting-torque  motors,  are 
announced  by  General  F^lectric  Co.,  Schenectady,  N.Y. 
They  are  called  A-C  Alumalytic  Capacitors. 

According  to  the  company,  test  data  indicate  that  these 
long-life  capacitors  provide  up  to  %  lower  losses  than 
minimum  industry  standards,  and  have  an  increased 
capacitance  per  unit  volume.  LTiits  are  said  to  show'  stable 
electrical  characteristics  after  as  many  as  <5.000  starts. 

Standard  voltage  ratings  for  capacitors  are  110,  125. 
165,  220,  250,  and  330.  A  wide  range  of  microfarad 
ratings  is  available  in  nine  different  case  sizes. 

More  information?  Circle  Item  40,  postcard,  last  page. 
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Direct  Oil-Fired  Water  Heaters 

Series  DF.  direct-fired  volume  water  heaters  offered  by 
Portmar  Vi  ater  Heater  Co.,  Inc.,  Brooklyn,  N.Y.,  are 
fired  by  oil  and  automatically  supply  large  quantities 
of  hot  water  to  homes, 
apartment  houses  and 
commercial  buildings. 

Offered  in  four  sizes, 
ranging  from  135  to  3()0 
gph  w  ith  100  deg  F  rise, 
units  are  claimed  to  be 
ideal  for  coin  operated 
laundries,  automatic 
laundries,  motels,  car 
washing,  swimming 
pools,  and  offices.  Com¬ 
pletely  galvanized  inside 
and  out  to  prevent  pit¬ 
ting  and  corrosion,  their 
small  size  and  flush 
jackets  permit  them  to  fit  anywhere. 

Each  heater  is  equipped  with  an  anode  rod  for  added 
protection  against  corrosion.  Flush  jackets  are  insulated 
with  glass  fiber  to  keep  heat  loss  to  a  minimum. 

Water  heaters  have  large  storage  capacities  but  can 
also  be  connected  to  a  storage  tank  for  forced  or  gravity 
circulation,  jjcrmitting  large  storage  reserves.  In  large 
installations,  high  volume  recovery  may  be  accomplished 
by  hooking  up  two  or  more  heaters  in  tandem. 

ASME  constructed,  heaters  are  factory  tested  under 
3()0-lb  working  pressure.  The  company  states  that  com¬ 
pletely  packaged  units  are  available  prewired,  completely 
assembled  and  crated,  ready  for  fast  installation  on  the 
job. 

More  information?  Circle  Item  41,  postcard,  last  page. 


Solder  Joint  Bronze  Gate  Valve 

Manufacture  of  a  solder  joint,  rising  stem,  bronze  gate 
valve  is  announced  by  Walworth  Co.,  New  York.  N.Y. 
Available  immediately,  they  are  produc«*d  in  response 
to  an  ever-increasing  demand,  based  on  a  trend  of  re¬ 


placing  steel  pipe  with  copper  tubing  in  high  grade 
industrial  installations,  the  company  states. 

Said  to  be  the  first  solder  joint  valve  with  a  union 


bonnet  and  rising  stem  on  the  market,  it  is  available  in 
sizes  %-inch  through  3-inches,  inclusively,  and  has  a 
pressure  rating  of  125  lb.  The  union  bonnet,  it  has  been 
proven,  will  eliminate  distortion  caused  by  mechanical 
strain  or  temprerature  changes.  With  the  exception  of  the 
body  of  these  new  valves,  all  of  the  parts  are  inter¬ 
changeable  with  those  of  the  company’s  screwed-end, 
125-lb,  rising-stem,  gate  valve  of  the  same  size. 

More  Information?  Circle  Item  42,  postcard,  last  page. 


New  Moisture  Liquid  Indicator 

A  new  concept  in  a  moisture  liquid  indicator  in  which 
the  degree  of  moisture  content  of  the  refrigerant  is  actu¬ 
ally  spelled  out  as  wet  or  dry  is  introduced  by  Henry 
Valve  Co.,  Melrose  Park,  Ill.  It  is  called  the  Dri-Vue 
moisture  liquid  indicator  and  is  adaptable  for  use  on 
original  equipment  and  existing  installations  using  re¬ 
frigerants  12  and  22. 


Indicator  employs  a  moisture  sensitive  element  that 
changes  color  in  relation  to  the  amount  or  degree  of 
moisture  present.  The  design  is  unique,  however,  in  that 
it  not  only  provides  a  color  app)roach  to  moisture  presence 
through  a  large  viewing  window  but,  more  important, 
actually  spells  out  the  word  wet  when  excessive  moisture 
is  present.  The  word  dry  shows  up  plainly  when  the  mois¬ 
ture  content  has  been  reduced  to  a  safe  level. 

More  Information?  Circle  Item  43,  postcard,  last  page. 


General  Purpose  Rectifiers 

IntrtMluction  of  a  line  of  general  purpose  rectifiers  in 
the  150  to  300-kw’  range,  250  volts  d-c,  is  announced  by 
Allis-Chalmers  Manufacturing  Co.,  Milwaukee,  Wis. 

Designed  for  hospital,  office  building,  hotel,  theatre, 
and  similar  power  supplies,  the  ret^tifiers  are  available  in 
single  factory-packaged  units  in  ratings  of  1.50,  200,  2.50 
and  300  kw  and  for  three-phase,  60-cycle  primary  volt¬ 
ages  of  208,  240,  480  or  600. 

The  general  purpose  rectifiers  employ  direct  air  cool¬ 
ing  with  recirculating  air  cooling  as  an  alternate  fea¬ 
ture,  a-c  air  circuit  breakers  for  a-c  and  d-c  overcurrent 
protection,  high  speed  current  limiting  fuses  in  each 
paralleled  path  of  each  phase  to  protect  the  individual 
silicon  diodes,  while  an  a-c  undervoltage  relay  prevents 
cell  overloading  from  single-phase  operation  on  the  in¬ 
coming  feeder. 

Requiring  little  maintenance,  these  silicon  rectifiers 
have  95  to  96%  efficiency  between  25  and  100%  load. 
More  information?  Circle  Item  44,  postcard,  last  page. 
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File  Boxes  for  Reference  Material 

Trade  journals,  bulletins,  reports  and  other  valuable  in¬ 
dustrial  reference  material  can  now  be  file<l  in  an  or¬ 
derly,  attractive  manner,  safe  from  dust  and  damage, 
in  new,  low-cost,  sized-to-fit  file  boxes. 

Available  from  Kdmund  Scientific  Co.,  Barrington,  N.J., 
the  box  files  have  the  handsome  apj)earance  of  hand- 


bound  boxes,  covered  with  durable,  simulated  leather  ma¬ 
terial.  They  are  available  in  various  sizes  to  fit  maga¬ 
zines,  or  to  accommodate  reports  and  other  data.  Files 
intended  to  hold  magazines  are  imprinted  in  gold-leaf 
with  the  name  of  the  magazine  and  the  year  published. 
Gold-foil  is  also  furnished  for  marking  volume  or  issues 
in  fiU*s.  Files  for  reports  and  other  papers  are  not  im¬ 
printed,  but  are  supplied  with  reference  card  holder,  in 
which  typed  d«*scripti(»ns  of  contents  can  be  inserted. 
More  information?  Circle  Item  45,  postcard,  last  page. 


Enters  Air  Handler  Field 

Halstead  &  Mitchell.  Pittsburgh.  Pa.,  is  now'  manufac¬ 
turing  and  selling  a  complete  line  of  air  handlers  for 
centralized  conditioning  service.  The  company  offers  16 
models  with  many  variations.  Capacities  range  from  880 
to  IT.StK)  cfm.  Coil  face  velocities  extend  from  40  to 


700  fpm.  These  air  quantities  are  obtainable  even  under 
static  loads  up  to  2-inch  w.  g. 

These  air  hatidling  units  can  be  used  with  direct  ex¬ 
pansion  coils  (capacities  range  from  .3  to  120  nominal 
tons  under  standard  conditions),  chilled  water  or  hot 
water  coils,  or  steam  coils.  Face  areas  range  from  2  to 
68  sq  ft. 

Discharge  direction  may  be  horizontal  or  vertical. 
Either  high  or  low  velocity  filters  may  be  selected,  and 


the  choice  includes  cleanable  or  throw'-away  designs.  As 
an  optional  feature,  vibration  isolators  for  ceiling  hung 
units  may  be  specified.  Insulation  is  fire-proof,  vermin- 
proof  and  water-proof. 

More  information?  Circle  Item  46,  postcard,  last  page. 


Hydronic  Zone  Valve 

A  new  hydronic  zone  valve,  especially  designed  for 
use  with  residential  heating  and  cooling  systems  and 
featuring  ease  of  in¬ 
stallation  and  long  life, 
is  introduced  by  Min- 
neapolis-Honeywell  Reg¬ 
ulator  Co.,  Minneapolis, 

Minn.  The  valve  as¬ 
sembly  includes  a  line 
voltage  end  switch  with 
snap-on  terminals,  which 
in  many  cases  eliminates 
the  need  for  an  auxiliary 
relay  to  operate  the  cir¬ 
culator  and  burner. 

Other  features  of  the 
valve  include  a  corro¬ 
sion-free  stainless  steel  butterfly  vane,  and  a  sealed-in 
synchronous  low  voltage  motor. 

The  new  two-wire  hydronic  valve  and  a  conventional 
Honeywell  round  thermostat  may  be  installed  in  the  av¬ 
erage  home  at  a  cost  to  the  homeowner  of  less  than  fifty 
dollars,  the  company  reports. 

More  information?  Circle  Item  47,  postcard,  last  page. 


Pressure  and  Vacuum  Gages 

Weksler  Instruments  Corp.,  Freeport.  N.Y.,  announces 
its  Regal  line  of  medium-duty  pressure  and  vacuum 
gages,  featuring  guaran¬ 
teed  accuracy  of  1%  of 
scale,  bronze  bushed  ro¬ 
tary  movement  and  ad¬ 
justable  pointer.  These 
gages  are  enclosed  in 
black  enameled  alumi¬ 
num  cases  with  chrome 
plated,  brass  slip  ring. 

They  are  available  in 
phenol,  iron  or  brass 
cases,  also.  A  phosphor 
bronze  bourdon  is  silver 
brazed  to  forged  brass 
socket  and  stress  re¬ 
lieved  for  fabrication. 

Sizes:  31/2,  4-1/^,  6  and  8V2-inch  dials.  Types:  Pressure, 
vacuum  comjKiund — for  steam,  air,  oil,  gas,  water,  etc., 
from  30  inches  vacuum  to  10,000  psi ;  Frozen — combination 
pressure  and  temperature  equivalents  for  Freon  12  or 
22;  Altitude — feet  of  water,  for  tanks,  reservoirs,  hot 
water  heating  systems;  Altitude — combination  of  feet 
of  water  and  pressure  scale;  and  Duplex — two  gages  in 
one  case,  two  readings  on  one  dial. 

More  information?  Circle  Item  48,  postcard,  last  page. 
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Noise  Reduction  Panel 

An  architectural  panel  placed  on  the  market  by  Acous¬ 
tical  Div.,  Elof  Hans- 
son„  Inc.,  New  York, 

N.Y.,  is  said  to  have 
excellent  sound  ab¬ 
sorption  qualities, 
compared  to  a  high 
quality  acoustical  tile 
material.  In  addition, 
it  prevents  sound 
transmission  to  a  de¬ 
gree  equal  to  a  high 
grade  dry  wall  parti¬ 
tion. 

Called  the  E  H  De¬ 
luxe,  panel  has  a  light 
color  veneer  type  fin¬ 
ish  with  scuff-resist¬ 
ant  lacquer  coating. 

One  side  of  the  panel  is  perforated  and  the  other  side 
is  unperforated. 

Thickness  of  the  panel  is  2%  inches  and  the  standard 
size,  4  X  8  ft.  It  can  be  cut  with  conventional  carpenter 
tools  and  installed  by  using  either  wood  studs  with  wood 
moldings  or  a  simple  steel  partition  system  supplied  by 
the  company. 

Panel  is  said  to  be  ideal  for  separation,  and  for  reduc¬ 
tion  of  noise  in  offices,  factories,  schools,  and  recording 
studios.  Under  usual  conditions,  the  installed  panel  will 
cost  as  little  as  the  lowest  cpst  movable  dry  wall  partition. 
More  information?  Circle  Item  49,  postcard,  last  page. 

Zoning  Valve  Saves  Labor 

Called  the  Zone-A-Trol  Divert-A-Flo,  a  low-voltage, 
thermostat  operated  zone  control  valve  is  available  from 
Econo  Products  Co.,  East  Iladdam,  Conn.  It  installs  on 
the  main  supply  loop  and  provides  a  combination  scoop 
feed  supply  fitting  and  zone  control  valve  that  auto¬ 
matically  controls  the  flow  of  water  to  the  radiation  in 
each  room  or  zone. 


As  the  corresponding  controlling  thermostat  calls  for 
heat,  the  valve  automatically  rotates  to  open  position 
which  creates  a  scoop  feed  action  which  diverts  the  re¬ 
quired  volume  of  water  through  the  radiation.  When 
on  heating  cycle,  the  valve  remains  open  diverting  water 
through  the  radiation  until  the  thermostat  is  satisfied. 


and  then  rotates  to  closed  position  which  permits  the  full 
flow  of  water  in  the  main  to  pass  through  the  valve 
without  restriction. 

Claimed  to  be  simple  and  easy  to  install,  the  body  of 
the  valve  sweats  into  the  line  in  place  of  the  usual  scoop 
feed  supply  fitting  and  no  additional  piping  is  required. 
Each  valve  is  individually  controlled  by  a  three  wire 
thermostat  located  in  the  corresponding  zone.  The  motor 
switch  assembly  activates  boiler  controls  whenever  one  or 
more  thermostats  call  for  heat.  Valves  are  wired  in 
series,  and  connected  to  the  relay  transformer  on  the 
boiler. 

More  information?  Circle  Item  50,  postcard,  last  page. 


Voltage  Drop  Nomographs 

Harry  A.  Dodge,  P.E.,  250  East  43  St.,  New  York  17, 
N.Y.,  has  prepared  a  set  of  four  voltage  drop  nomo¬ 
graphs  for  (1)  copper  conductors  in  non-magnetic  con¬ 
duit,  (2)  copper  conductors  in  magnetic  conduit,  (3) 
aluminum  conductors  in  non-magnetic  conduit,  and  (4) 
aluminum  conductors  in  magnetic  conduit. 


The  charts  are  designed  to  speed  the  determination  of 
the  most  economical  voltage  distribution  system,  the 
proper  size  cables,  the  length  of  feeders  and  sub-feeders, 
and  voltage  drops  when  laying  out  a  new  electrical 
system  or  enlarging  an  old  one.  According  to  Mr.  Dodge, 
the  charts  show  at  cnce  what  savings  may  be  made  by 
higher  power  factor  or  how  much  additional  load  may 
be  carried  by  existing  feeders  with  improved  power  factor. 
Each  chart  is  accompanied  by  an  example  of  its  use  and 
its  solution. 

Inquiries  concerning  the  charts,  which  are  available 
at  two  dollars  for  the  set  of  four,  should  be  addressed 
to  Mr.  Dodge. 
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Free  Piston  Compressor 

An  exclusive  license  In  manufacture  and  market  a 
free  piston  refrigerant  compressor  has  bet*n  obtained  by 
Hoberlsbaw -Fulton  ('ontrols  Co..  Richmond,  Va. 

The  unit.  claime<l  to  be  completely  competitive  with 
pn*s«nt  crndiii"  systems,  and  said  to  offer  additional 
advantages,  will  utilize  the  availability  of  pas  during 
the  summer  months  when  the  fuel  is  not  being  used  for 
its  chief  home  application,  central  heating.  It  is  hoped, 
the  (ompany  states,  that  units  suitable  for  .‘i  to  6-ton 


Components  and  operation  of  free  piston  refrigerant 
compressor  are  (I)  power  cylinder  (about  the  same  "bore" 
as  in  common  lawn  mower  motors)  where  natural  gas,  LP 
gas  or  gasoline  is  burned;  (2)  muffler;  (3)  the  "free  piston," 
alternately  pushing  downward  and  boobing  upward,  com¬ 
pressing  Freon  refrigerant  on  each  down-stroke;  (4)  com¬ 
pressor;  (5)  refrigerant  to  condenser,  where  compressed 
refrigerant  is  cooled,  condensed  and  sent  to  evaporator; 
(6)  refrigerant  from  evaporator  (the  finned  tubing  in  the 
house  air  circulating  system  where  house  heat  is  absorbed). 

central  home  air  conditioners  and  smaller  units  for 
automobiles  can  be  brought  to  the  market  in  1961. 

Compatible  with  Ordinary  Systems 

The  piston  is  called  free  because  there  are  no  mechani¬ 
cal  links  from  it  to  the  use  of  power.  Combustion  of 
gas  takes  place  at  one  end  of  the  cylinder,  and  compres¬ 
sion  of  the  refrigerant  takes  place  at  the  other.  From  this 


point,  cooling  action  is  the  same  as  in  the  conventional 
air  conditioning  unit. 

Robertshaw'  w  ill  manufacture  and  market  the  free  piston 
engine-<’ompressor  only.  It  believes  that  the  unit  can 
easily  be  adopted  and  used  by  any  present  manufacturer 
(»f  Freon-cooled  air  conditioners. 

Principles  upon  which  the  machine  operates  were  in¬ 
vented  by  scientists  at  Battclle  Memorial  Institute.  Colum¬ 
bus,  Ohio,  under  a  project  sponsored  by  a  special  fund 
administeretl  bv  the  American  Gas  Association, 

The  invention  represents  several  years’  research  and 
development  and  is  covered  by  a  number  of  patent  appli¬ 
cations.  The  patents,  as  issued,  will  be  owned  by  Battelle 
Development  Corporation,  grantor  of  the  license  to  Rob- 
ertshaw.  The  agreement  gives  the  controls  firm  an  exclu¬ 
sive  license,  with  the  right  to  grant  sub-licenses,  to 
manufacture,  use  and  sell  the  unit  throughout  the  world, 
in  sizes  up  to  20  tons  of  refrigeration  capacity. 

Prototy})es  have  been  built  and  have  successfully  op¬ 
erated  a  typical  air  conditioning  system  such  as  is  used 
in  homes.  The  com|)any  is  sponsoring  continuing  research 
and  development  work  at  Battelle  and  will  devote  a  sub¬ 
stantial  portion  of  its  own  research  and  development  fa¬ 
cilities  to  incorporate  the  inventions  in  a  commercial  unit 
which  can  readily  be  used  by  any  manufacturer  of  air 
conditioning  systems. 

Simjilicity  of  the  free  piston  refrigerant  compressor  is 
exj>ected  bv  tbe  company  to  |H‘rmit  manufacture  of  a  unit 
completely  com}H*titive  with  any  other  for  air  condition¬ 
ing.  including  electric  motor  driven  units,  as  to  first  cost. 
de|K*ndability  and  quietness  of  operation.  In  addition,  in 
most  parts  of  the  L  .S.,  low  operating  costs  are  expe<ted 
to  be  a  distinct  advantage. 

The  c(»mpressor  engine  runs  on  natural  gas.  bottled 
gas.  and  with  minor  modification,  on  ordinarv  automotive 
gasoline. 

More  information?  Circle  Item  51,  postcard,  last  page. 


Split-Flange  Hose  Adapter  Fitting 

A  new  split  flange  hose  adapter  fitting  is  added  to  the 
line  of  industrial  hose  and  fittings  manufactured  by  Tlie 
Weatherhead  Co..  Fort  Wayne.  Ind. 

The  company  claims  that  these  adapters  eliminate  the 
need  for  expensive  hose  ends  and  permit  easy  replace¬ 
ment  of  O.E.M.  hose  assembliep  for  pump  and  valve 
connecti(»ns  with  S.A.E.  flanged  0-ring  outlets. 


Designed  to  use  with  a  standard  female  swivel  end, 
these  adapter  fittings  are  available  in  straight,  4o°  and 
90°  elbow'  styles,  each  in  five  standard  sizes  from  % 
to  2-inch  size. 

More  information?  Circle  Item  52,  postcard,  last  page. 
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New  Portable  Indicating  Pyrometer 

A  new  version  of  its  portable  indicating  pyrometer  is 
announced  by  Illinois  Testing  Laboratories,  Inc.,  Chicago, 
Ill.  The  Alnor  Type 
2.300B  pyrometer  is  de¬ 
signed  to  measure  tem¬ 
peratures  between  minus 
40  and  plus  200  deg  F. 

It  does  this  by  means  of 
two  scales  in  order  to 
provide  1  deg  per  scale 
division  and,  therefore, 
readability  to  at  least  the 
nearest  ^2  deg. 

The  company’s  stated 
purpose  in  building  a 
direct  reading,  low  scale 
span  instrument  was  that 
many  of  its  customers 
were  encountering  re¬ 
quirements  for  better  accuracy  and  readability  when 
measuring  temperatures  which  are  not  far  from  normal 
ambient  temperatures. 

Because  a  selection  of  interchangeable  thermocouples 
is  available,  the  instrument  is  reported  to  be  very  versatile 
and  applicable  to  many  diflerent  kinds  of  temperature 
measurements. 

More  information?  Circle  Item  53,  postcard,  last  page. 


of  an  oil  burner  principle,  which  the  company  calls 
VoluMetric  combustion.  The  burner  operates  with  a 
sealed  combustion  system  and  provides  its  own  mechan¬ 
ical  draft.  The  precise  amount  of  air  required  for  effi¬ 
cient  combustion  is  injected  into  the  combustion  cham¬ 
ber  mixed  with  an  exact  volume  of  oil  vapor.  An  identi¬ 
cal  burner,  utilizing  this  principle,  has  been  in  operation 
in  several  thousands  of  the  cornpany’s  residential  fur¬ 
naces  for  as  long  as  five  years. 

Chimney  draft  is  not  needed.  Local  codes  permitting, 
exhaust  from  the  boiler  can  he  vented  to  the  outdoors 
with  an  ordinary  steel  pipe.  Boiler  therefore  may  be  in¬ 
stalled  without  reference  to  the  location  required  for  the 
chimney.  (However,  many  local  building  codes  require 
a  conventional  chimney,  regardless  of  the  heating;  equip¬ 
ment  used.) 

According  to  the  manufacturer,  because  a  chimney  is 
not  required,  construction  savings  can  result  in  the  re¬ 
modelling  of  existing  houses  as  well  as  new  homes.  Chim¬ 
ney  construction  cost  normally  runs  from  $3.S(t  to  $50(). 
The  small  exhaust  vent  required  for  the  new  boiler  should 
cost  from  S2.S  to  SoO. 

An  important  contributing  reason  for  low  fuel  con¬ 
sumption  with  the  boiler  is  the  negligible  loss  of  heat 
from  the  boiler  during  standby  periods,  company  states. 
When  the  burner  is  “off”,  heat  is  not  wastetl  into  the 
outdoors  through  a  chimney  or  vent. 

More  information?  Circle  Item  54,  postcard,  last  page. 


Smokeless  Oil  Heating  Boiler 


An  oil  burning  boiler  develo|)ed  for  home  heating  by 
Iron  f  ireman  Mfg.  Co.,  Cleveland.  Ohio,  provides  hot 
water  or  steam  heat,  plus  year-round  domestic  hot  water 
supply  with  100%  combustion  of  oil  and  no  smoke,  soot 
or  odors,  the  company  states.  It  employs  an  oil  burner 
principle  that  cuts  fuel  hills  substantially.  Users  report 
in  many  cases  the  saving  of  one  gallon  of  oil  out  of  every 
three,  compared  with  their  previous  firing  method. 

The  result  of  ten 


years  of  research  and 
field  experience,  the 
boiler,  called  the  Cus¬ 
tom  Mark  II.  is  so 
clean  and  efficient  in 
o|K*ration  that  a  white 
handkerchief  can  he 
held  in  the  exhaust 
gases  from  the  dis¬ 
charge  flue,  with  no 
visible  signs  of  dirt 
or  soot. 

Fuel  savings  of 
2.1%  to  .3.3%.  com¬ 
pared  with  conven¬ 
tional  oil  fired  and 
hot  water  systems,  are 
being  experienced  by  users,  according  to  the  company, 
whose  figures  are  based  on  reports  of  fuel  consumption 
from  home  owners  who  have  been  using  Mark  II  fur¬ 
naces  or  boilers  for  several  years. 

Clean  burning  and  low  oj)erating  costs  are  the  result 


Submersible  Sewage  Ejector 

Weil  Pump  Co.,  Chicago,  Ill.,  announces  a  low-priced 
submersible  sewage  ejector  designed  for  residential  in¬ 
stallation.  This  quiet  o|)erating  pump  f»ermits  the  installa¬ 
tion  of  basement  toilets  and  othei  fixtures  where  waste 
must  be  punq)ed  up  to 
outside  sewer  lines. 

The  company’s  auto¬ 
matic  Micro  Switch  Con¬ 
trol  is  a  sealed,  detach¬ 
able  unit  mounted  on 
the  motor.  Control  unit 
plugs  into  pump  unit  and 
is  fastened  with  two 
bolts.  There  are  no  sol¬ 
der  joints  and  no  ex- 
I)osed  moving  parts  in 
the  pit.  The  control  pro¬ 
vides  the  pro|)er  pump¬ 
ing  cycle  for  residential 
use  without  any  adjust¬ 
ment. 

Motor  is  a  VL’-lip  capacitor  t)pe  with  overload  pro¬ 
tection  and  factory-permanently-lubricated  ball  bearings 
which  require  no  further  attention.  The  electrical  connec¬ 
tion  is  made  by  a  standard  grounded  plug,  no  special 
wiring  required.  Absence  of  exposed  moving  parts  pro¬ 
vides  maximum  safety. 

High  efficiency,  non-clogging  impeller,  handles  solids 
up  to  1 14-inch  dia.  Capacity  is  75  gpm  at  15-ft  head; 
50  gpm  at  20-ft  head. 

More  information?  Circle  Item  55,  postcard,  last  page. 
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Glass  Column  Cleans  Easily 

Removal  of  the  glass  indicating  column  for  cleaning 
or  replacing  has  he<m  simplified  to 
a  great  degree  on  new  liquid  level 
indicators  available  from  Petrom- 
eter  0)rp.,  Long  Island  City,  N.  Y. 

The  glass  column,  which  con¬ 
tains  the  indicating  li(]uid,  is  held 
in  pfH*ition  by  two  receptacles  at 
the  top  and  bottom  of  the  indicator 
with  ()-King  seals  which  fit  into  the 
open  ends  of  the  glass  tube.  The 
upf)er  rn  eptacle  is  spring  loaded. 

To  remove  the  glass  tube,  after 
draining  the  licjuid  from  it,  all  L; J  ^ 

that  is  nec«*ssary  is  to  push  up  j  I 

against  the  spring  a<‘tion  of  the 
up|M*r  re<-e}>tacle,  tilt  the  tube  out  / 
of  the  line  of  the  bottom  recep-  '  E 

tacle  and  pull  down.  There  are  - - ' 

no  screws  «»r  <»ther  fastening  devices  to  disconnect.  To 
install  the  tube  just  slip  one  end  onto  the  upjH‘r  recep¬ 
tacle,  push  up,  bring  it  into  line  with  the  bottom  receptacle 
and  pull  down. 

The  simplicity  of  installation  and  removal  of  the  in¬ 
dicating  column  on  the  indicator  also  helps  to  eliminate 
tube  breakage. 

More  information?  Circle  Item  56,  postcard,  last  page. 


Hospital-Type  Grab  Bars 

A  wide  range  of  new'  hospital-type  grab  bars  is  avail¬ 
able  from  Logan  Hospital  Equipment  Co..  Glendale, 
Calif.,  for  geriatrics  and  convalescent  homes,  sanitari¬ 
ums.  therapy  centers,  hospitals  for  the  crippled  and 
handicapped.  Other  applications  are  for  use  in  chronic 


disease  units,  sanitariums,  schools,  colleges,  homes  and 
prisons. 

Apjiearance  as  well  as  strength  has  been  designed  into 
these  bars,  the  conqiany  states.  All  l>ar  parts  are  man¬ 
ufactured  from  red  brass  and  constructetl  in  one  unit. 
The  mounting  flanges  are  joined  to  the  rail  by  silver 
solder  for  maximum  stability.  All  etlges  are  rounded 
for  safe  usage. 

The  red  brass  bars  are  cop|>er  flaslied,  hard  nickel 
plated,  then  polished  chrome  plated  for  long  wear  and 


easy  cleaning.  They  are  available  in  many  styles  and 
sizes:  vertical,  horizontal,  and  right  and  left  hand  angles. 
They  are  designed  to  handle  stresses  upon  the  grab  bar 
by  one  |)erson  up  to  250  lb  with  standard  factor  of  safety. 
More  information?  Circle  Item  57,  postcard,  last  page. 


Cleans,  Humidifies,  Purifies  Air 


A  new  air  conditioning  development,  reported  to  pro¬ 
vide  the  first  genuinely  practical  residential  device  for  ef¬ 
fective  odor  removal, 
winter  humidification 
and  constant-efficiency 
air  cleansing,  is  an¬ 
nounced  by  Carrier 
Corp.,  Syracuse,  N.Y. 

Called  the  Auto¬ 
matic  Air  Purifier,  it 
will  make  possible 
continuous  12-month 
control  of  the  quality, 
humidity  and  purity 
of  indoor  air  as  well 
as  its  temperature.  It 
will  be  marketed  next 
spring  for  installation 
with  new  central  air 
conditioning  systems 
in  homes  and  smaller 
commercial  establish¬ 
ments,  or  as  an  addi¬ 
tion  to  existing  systems. 

A  photograph  of  the  new  unit,  with  panels  removed, 
shows  the  slanting  filter  element  over  which  flows  a  solu¬ 
tion  of  water  and  a  special  liquid  called  Carrex.  The 
solution  continuously  washes  the  filter,  absorbs  odors 
and  permits  the  release  of  water  vapor  to  the  air.  At 
lower  right  is  the  regenerator  where  the  solution  is  purged 
of  odors  which  then  pass  to  the  outside  via  the  ventpipe. 
The  humidistat  at  bottom  left  controls  the  winter  humidity 
by  governing  the  water  content  of  the  solution. 

Listed  below  are  the  specifications  of  two  models  to  be 
available  for  sale  in  April.  Power  consumption  for  both 
of  the  units  is  approximately  equal  to  that  of  a  100-watt 
light  bulb. 


Cubic  feet  per  minute 


(maximum)  . 

.  .  1,200 

2,000 

Dimensions: 

Width  . 

.  . .  20" 

28" 

Depth  . . 

.  . .  27" 

27" 

Height  . 

. .  57Y/' 

571/2" 

Matching  furnace 

up  to 

up  to 

capacity  . 

.  .  .  120,000  Btu 

185,000  Btu 

Matching  cooling 

up  to  3  tons 

up  to  5  tons 

capacity  . 

.  .  .  (36,000  Btu) 

(60,000  Btu) 

A  model  for  use  in  larger  air  conditioning  systems  with 
a  capacity  of  4,000  cubic  feel  of  air  per  minute  will  be 
available  next  summer.  Tliese  large  models  will  be  de¬ 
signed  for  stacking  in  multiples. 

More  information?  Circle  Item  58,  postcard,  last  page. 
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Anti-Frosting  Apparatus 

An  automatic  apparatus  for  preventing  frost  accumu¬ 
lation  on  refrigerated  coils  of  large-scale  cormnercial 
freezing  and  cold  storage  installations  is  announced  by 
Niagara  Blower  Co., 

New  York,  N.  Y. 

Convenient  disposal 
of  the  condensed 
moisture  is  provided. 

A  non-freezing,  hy¬ 
groscopic  liquid  is 
sprayed  over  the  cold 
coils  of  a  fan  cooler, 
absorbing  the  mois¬ 
ture  as  fast  as  the 
coils  condense  it.  As 
this  condensate  water 
dilutes  the  absorbent 
solution  to  the  point 
where  freezing  be¬ 
comes  possible,  its 
strength  is  restore<l 
by  the  No-Frost  Con¬ 
centrator,  as  the  unit  is  called.  This  concentrator  adapts 
a  submerged  electric  water  heater  to  provide  suffleienl 
heat  to  evaporate  the  water  while  the  reconcentrated 
liquid  is  returned  to  its  frost  prevention  duty. 

The  concentrator  operates  as  follows:  Dilute  solution 
first  passes  through  a  heat  exchanger  to  interchange  its 
heat  with  that  of  the  returning  concentrate.  It  is  heated 
by  a  hot-water  coil  to  a  temperature  of  approximately 
140  deg  F  maximum  in  the  spray  pan.  This  warm  solu¬ 
tion  is  then  sprayed  in  an  air  stream  which  evaporates 
and  removes  the  water.  The  concentrate,  separated  from 
the  water  vapor  by  an  air-to-air  reflux  cooler,  flows  back 
to  the  refrigerating  unit. 

Operating  at  the  low  temperature  used,  the  equipment 
avoids  all  fire  hazards,  is  easy  to  keep  clean  and  greatlv 
reduces  the  chances  of  operational  failure,  assuring  fullv 
automatic  refrigeration  service,  the  company  states.  Four 
sizes  are  available,  affording  a  capacity  range  sufficient 
for  the  largest  tonnage  refrigeration  systems. 

More  information?  Circle  Item  59,  postcard,  last  page. 

Demand  Limiter  for  Electric  Heat 

Barber-Colman  Co.,  Rockford,  Ill.,  has  developed  a 
control,  called  Power  Demand  Limiter,  to  control  the 


power  demand  during  the  warm-up  period  on  electric 


unit  ventilator  applications.  It  consists  of  an  outdoor 
adjuster  and  a  cabinet  housing  a  proportional  amplifier 
(which  serves  as  a  polarized  relay),  and  a  proportional 
motor  operator  connected  by  a  drive  chain  to  a  per¬ 
centage  cycling  timer. 

The  control,  wired  in  series  with  a  zone  warm-up 
thermostat,  cycles  the  electric  heating  equipment  in  an 
off-on  manner  until  warm-up  is  accomplished.  The 
length  of  continuous  “on-time”  of  the  heating  equipment 
is  varied  with  outdoor  temperature  by  wiring  it  in 
series  with  the  warm-up  thermostat,  even  though  the 
zone  warm-up  thermostat  continues  to  call  for  heat.  Fif¬ 
teen-  and  thirty-minute  cycle  periods  are  offered  as 
standard. 

Only  one  Power  Demand  Limiter  is  required  on  each 
job,  even  though  there  may  b^  several  zones  of  night 
control,  for  it  is  possible  to  wire  the  Limiter’s  switching 
circuit  to  the  warm-up  time  clock  so  that  it  is  switched 
out  of  the  circuit  as  each  separate  zone  switches  to  its 
day  cycle. 

More  information?  Circle  Item  60,  postcard,  last  page. 


Steam  Pressure  Reducing  Valve 

An  external  pilot  operated  steam  pressure  reducing 
valve.  No.  KP-4,  is  announced  by  Klipfel  Valves,  Inc., 
Hamilton,  Ohio.  It  meets  all  requirements  for  use  at 
most  steam  pressure  reducing  valve  installations. 

Although  extremely  sensitive,  the  manufacturer  states, 
its  simple  operation  insures  trouble-free  service.  Pressure 
adjustments  are  quickly  made  by  turning  the  adjusting 
screw  on  the  pilot  valve.  It  will  close  tightly  for  dead-end 
service. 


An  AlSl  Type  440C  stainless  steel  ball  inner  valve, 
perfectly  spherical  and  extremely  hard,  closes  against  a 
monel  seat  ring.  This  combination  is  said  to  withstand 
the  wire  drawing  effects  of  steam  indefinitely.  The  ta¬ 
pered  form  of  the  opening  between  the  ball  inner  valve 
and  beveled  seat  ring  increases  the  valve  capacity  by 
streamlining  the  flow  of  steam. 

Large  main  valve  diaphragm  is  made  of  stainless  steel 
to  permit  use  with  higher  pressures  and  temperatures. 
The  control  spring  is  located  entirely  outside  of  the 
path  of  steam  flow.  Valve  is  manufactured  in  sizes  from 
%  to  4  inches.  It  is  available  with  bronze,  semi-steel  or 
cast  steel  body. 

More  information?  Circle  Item  61,  postcard,  last  page. 
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Pipe  Thawing  Machines 

Several  new  features  in  its  l‘>6()  line  (»f  Tlierni-O-Tron 
jiijie  thawing  machines  are  annnuneed  hy  Trindl  Prod- 
u«ts.  Ltd.,  (diicago,  III.  The  line  includes  solid  co|>|)er, 


spring-loaded  pi|)e  eiain|>s  for  instant  and  positive  con- 
ne<tions  t<»  frozen  pipes.  No  s<Tews  or  wing  nuts  are 
reipjiivd  and  no  afijustments  are  necessar\. 

Also,  the  thermostat  units  incorporate  a  new,  fully- 
enclosed,  disc-type  thermostat  which  assures  automatic, 
precalihrated  pr<»tection  against  overload.  All  ll.S-volt 
pi|K*  thawers  are  now  furnished  with  I  .L.-approved 
“NKMA  L -ground”  ty|»e  plug  caps  ff»r  added  safety. 
More  information?  Circle  Item  62,  postcard,  last  page. 

Restyled  Unit  Heater  Line 

A  <lramatically  restyled  line  of  gas-fire«l  unit  heaters, 
known  as  the  67  series,  is  announce<l  hv  Janitrol  Heating 
and  Air  (londitioning  Div..  Surface  Comhustion  C«*rp.. 
(^olumhus.  Ohio. 

The  new  units,  styled  hy  Painter,  Teague  &  Petertil, 
industrial  designers,  have  a  clean.  s(|uare.  modern  look 
with  straight  side  |*anels  free  from  the  conventional 
grilles  that  have  long  been  a  characteristic  part  of  unit 


heater  design.  1  he  haked  enamel  finish,  in  a  neutral 
Phoenix-heige  color,  hlends  with  most  surrounding  areas 
in  schools,  in  husiness-commercial  or  industrial  buildings. 

Installation  of  the  new  units  is  easy  and  rapid.  A 
simple  mechanical  coimection  to  hanger  })ij)es.  then  easy 
electrical,  plumbing,  and  vent  connections,  and  the  job 
is  finished.  Susj)ension  hangers,  for  example,  are  “flex¬ 
ible”  w  ith  a  female  1-inch  pipe  thread  coupling  designed 


for  absorbing  minor  dimension  variations  in  the  fixed 
supports  without  putting  any  stress  on  the  unit  itself. 

Automatic  controls  are  factory  assembleil  and  wired, 
and  concealed  in  a  rear  enclosure  that’s  accessible  for 
easy  servicing.  Series  features  eleven  models  with  an 
input  range  of  30,000  to  250.0(K)  Btu  per  hr. 

More  information?  Circle  Item  63,  postcard,  last  page. 


Pipe  Tracing  Technique 

The  Goldak  Co.,  Inc.,  Glendale,  Calif.,  announces  the 
development  and  manufacture  of  Scinta-Ray,  a  new'  tech¬ 
nique  using  a  radi<»active  source  and  a  scintillation  instru¬ 
ment  for  tracing  non-metallic  pi{)es,  locating  cesspools 
and  septic  tanks,  and 
pinpointing  pipe  stop¬ 
pages. 

Technique  consists  of 
attaching  a  radioactive 
source  to  a  wire,  cable, 
plumbers’  snake  or  a 
sewer  tape,  and  pushing 
it  down  the  line.  The 
operator,  on  the  surface, 
follows  the  exact  path 
of  the  source  w  ith  Scinta- 
Ray  readings.  The  in¬ 
strument  indicates  any 
obstruction  or  presence  in  a  septic  tank  or  cesspool. 

According  to  the  manufacturer,  the  system  eliminates 
guesswork  and  hours  of  costly  exploratory  digging.  The 
package  includes  the  scintillation  instrument,  the  radio¬ 
active  source,  two  special  containers  and  detailed  op¬ 
erating  instructions.  Total  weight  of  the  unit  is  less 
than  6  lb. 

More  information?  Circle  Item  64,  postcard,  last  page. 


Fireproof  Vapor  Barriers 

American  Sisalkraft  Corp.,  Attleboro,  Mass.,  announces 
a  complete  family  of  low-cost  vapor  barriers  which  are 
said  to  combine  outstanding  appearance  with  a  unique 
group  of  physical  properties  that  cannot  be  obtained  in 
conventional  materials. 

Ex|)ecte<l  to  be  widely  employed  in  tbe  building,  con¬ 
struction,  heating,  ventilating  and  associated  fields,  the 
first  of  this  new  family  of  barriers  consists  of  aluminum 
foil  and  kraft  paper  bonded  together  with  a  flame  ex¬ 
tinguishing  adhesive  and  reinforced  with  fiber  glass 
strands.  This  basic  kraft-to-foil  Pyro-Kure  can  be  sup- 
j)lied  with  various  weights  of  paper,  thickness  of  foil,  and 
amounts  of  reinforcement,  and  also  in  foil-to-embossetl 
kraft.  either  black  or  white,  and  in  foil-to-foil  barriers. 
Other  combinations  will  soon  be  made  available. 

.Advantages  of  these  materials  include  flame  resistance, 
vapor-proofing  characteristics,  strength  and  durability, 
low'  cost,  and  attractive  appearance.  The  fireproof  char¬ 
acteristics  are  obtained  by  a  s})ecial  flame  extinguishing 
adhesive  that  is  used  to  bond  the  sandwich.  When  the 
temi>erature  surrounding  the  material  reaches  the  com¬ 
bustion  stage,  this  adhesive  releases  gases  or  vapors  that 
prevent  flame  from  spreading  throughout  material. 

More  information?  Circle  Item  65,  postcard,  last  page. 
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Condensing  Line  Expanded 

Expansion  of  its  line  of  air-cooled  condensing  units 
with  the  2-hp  Refrigerant  12  model,  designated  BRYH- 
200T,  is  announced  by  Evansville  Div.,  Bendix-Westing- 
house  Automotive  Air  Brake  Co.,  Evansville,  Ind. 

This  ruggedly  designerl  unit  is  suited  for  high  back 
pressure  applications  such  as  water  chillers,  bulk  milk 
coolers  or  air  conditioning,  as  well  as  for  general  medium 
temperature  applications. 


A  dual  v<*ltage  liquid  line  solenoid  valve  is  factory 
mounted  as  an  integral  part  of  the  unit.  This  facilitates 
the  use  of  the  pump  down  cycle  which  controls  the  ac¬ 
cumulation  •)!  liquid  refrigerant  in  the  crankcase,  pre¬ 
venting  oil  dilution  and  insuring  against  liquid  pumping, 
thereby  adding  to  the  life  of  the  com))ressor. 

The  heavy  duty  })ressure  control  eliminates  the  necessity' 
for  a  starter  or  across-the-line  contactor,  and  the  dome- 
mounted  inherent  overload  protector  insures  maximum 
protection  to  the  compressor  motor  under  widely  varying 
operating  conditions,  the  company  states. 

Unit  is  designed  for  2.‘}0-volt,  60-cycle,  single-phase 
ojyeration  and  is  available  for  immediate  shipment. 

More  information?  Circle  Item  66,  postcard,  last  page. 


High-Volume  Air  Sampler 

A  high-volume  air  sampler,  called  the  Hurricane  Sam¬ 
pler,  has  been  developed  by  Gelman  Instrument  Co., 
Chelsea,  Mich. 

Sampler  collects  dusts  and  aerctsols  on  special  filters 
which  can  be  analyzed  to  determine  concentration  of 
radioactive  particles,  toxic  metals,  dusts,  contaminants 


and  air  pollutants.  It  is  j)owered  by  a  motor-driven 
turbine. 

A  universal  0.5-bp  motor  with  sealed  ball  bearings  is 


used  to  drive  the  turbine.  Weight  is  9  lb  with  4-inch 
sampling  head.  Sampler  can  be  used  at  sampling  rates  of 
up  to  100  cfm. 

Use  of  a  high-volume  air  sampler  is  important  in  many 
cases  so  that  enough  air  is  collected  in  order  to  do  a 
proper  laboratory  analysis,  the  company  states.  Typical 
applications  would  be  to  areas  in  atomic  energy  plants; 
in  areas  where  beryllium  is  used,  the  maximum  allowable 
concentration  of  which  is  very  low;  and  in  areas  where 
almost  complete  freedom  from  dust  is  important  so  as 
not  to  contaminate  delicate  components  being  assembled. 

Sampler  is  supplied  with  a  flowmeter  to  indicate 
approximate  flow  of  air. 

More  information?  Circle  Item  67,  postcard,  last  page. 


Portable  Psychrometer 

A  portable  thermistor  psychrometer,  said  to  accurately 
measure  moisture  content  of  air  by  means  of  wet  and 
dry  thermistor  beads  in  a  matter  of  seconds,  is  introduced 
by  Atkins  Technical,  Inc.,  Cleveland.  Ohio. 

Called  A  Hygrophil,  portability  and  extremely  rapid 
response  of  the  pistol-like  instrument  suits  it  well  for 
air  moisture  determination  in  textile  factories,  paper 
mills,  store  rooms  and  warehouses,  etc.  It  is  particularly 


useful,  the  company  states,  in  industries  dealing  with 
textiles,  food  products,  ceramics,  pharmaceutical  prod¬ 
ucts,  printing,  wood,  or  wherever  moisture  control  is 
important. 

Battery  operated,  instrument  is  completely  mobile  and 
can  be  used  to  determine  relative  humidity  of  air  at  all 
desired  points  of  a  room  in  swift  sequence,  such  as  near 
ceiling,  floor  or  side  walls,  in  changing  air  currents,  and 
in  closed  spaces  such  as  drying  ovens  and  piping  accessi¬ 
ble  only  by  a  small  hole  into  which  an  extension  piei’e 
of  the  suction  tube  (barrel)  can  be  fitted.  Very  little 
air  is  required  for  a  reading,  as  the  heat  capacity  of  the 
tiny  thermistor  is  minute. 

Instrument  has  three  scales  for  measuring  humidity  in 
temperatures  ranging  from  10  to  176  deg  F  (or  —10  to 
80  deg  C).  Accuracy  is  within  0.5%  of  relative  humidity 
and  readability  within  1/4  deg  F. 

To  use,  you  press  one  “trigger”  button  and  read  the 
dry  air  tem[)erature  immediately;  then  push  another  but¬ 
ton  to  read  the  wet  bulb  temperature.  Both  readings  are 
made  in  less  than  ten  seconds  and  the  relative  air 
humidity  is  quickly  read  from  a  conventional  psychro- 
matic  chart  or  slide  rule. 

More  information?  Circle  Item  68,  postcard,  last  page. 
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1959  Annual  Index 

The  annual  index  to  the  1959  issues  of  AIR  CONDITIONING,  HEATING  AND 
VENTILATING  has  been  completed.  Subscribers  may  obtain  copies  by  requesting  the 
1959  Index  on  a  postcard  addressed  to  the  Subscription  Department,  Air  Conditioning, 
Heating  and  Ventilating,  93  Worth  St.,  New  York  13,  N.  Y. 


Improved  Flush  Valve 

Man  liant  Valves,  San  Leandro,  Calif.,  announces  that 
its  newly  improved  flush  valve  is  guaranteed  for  five 
years  against  all  me<  hanical  defects.  These  valves  are 
said  to  overcome  the  two  prevailing  prol)lems  of  mechan¬ 
ical  <leterioration  and  inadequate  water  pressure. 


Reported  features  (»f  the  valves  are  hydraulic  controlled 
action,  savings  on  water,  elimination  of  water  hammer, 
and  valve  o|)eration  independent  of  water  pressure  and 
ty|)e  of  water. 

Oidy  one  working  ))art  is  in  contact  with  water;  con¬ 
trol  mechanism  is  immersed  in  hydraulic  oil,  minimizing 
costly  inaintenanc'e  and  parts  replacement. 

More  information?  Circle  Item  69,  postcard,  last  page. 


Aerosol  Sampling  Device 

A  dis}>osahle.,oi)en-tv |)e  aerosol  sampling  device  is  de¬ 
veloped  hy  Millipore  Filter  Corp.,  Be<lford,  Mass.,  for 
the  collection  of  airlxtrne  particles  on  its  Millipore  filter. 
Called  the  Aerosol  Monitor,  it  contains  a  Millipore  filter 
disc,  requires  only  a  set  of  limiting  orifices  and  an  aero¬ 


sol  adapter  to  connect  it  to  a  source  of  vacuum  and  it  is 
ready  for  use. 

Device  is  used  for  sampling  atmospheres  in  “clean 
rooms”  where  gyroscopes  and  other  critical  instruments 
are  assemhle<l,  as  well  as  in  breweries,  food  plants,  and 
nuclear  installations.  It  is  of  molded  polystyrene,  sup¬ 


plied  sealed,  clean  and  sterile  with  type  AA  grid-marked 
Millipore  filters  in  cartons  of  50.  Since  the  filter  surface 
is  ex|K)sed  only  at  the  moment  of  use,  “background” 
counts  are  held  to  an  absolute  minimum,  the  company 
states. 

After  sampling,  dfcvice  is  recapped  to  guard  against 
subsequent  contamination  and  sent  to  the  laboratory  for 
analysis  of  the  particles  retained  on  the  filter  surface. 
More  information?  Circle  Item  70,  postcard,  last  page. 


Central  Home  Ventilating  Unit 

Central  ventilation  of  kitchens  and  bathrooms  in  new 
or  already  constructed  homes  is  now  possible  with  a  multi¬ 
duct  unit  that  meets  current  FHA  requirements  for  direct 
outside  air  discharge  from  kitchen  and  bathroom  venti¬ 
lators.  Called  the  Lau  Centrl-Vent,  it  is  a  product  of  The 
Lau  Blower  Co.,  Dayton,  Ohio. 

Based  on  the  idea  that  today's  construction  locates 
bathrooms  and  kitchens  as  close  together  as  possible,  the 
new  product  uses  a  compact  central  blower  to  pull  air 
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from  as  many  as  three  different  areas.  In  one  housing 
development,  units  are  installed  in  each  of  167  homes  to 
pull  air  from  two  bathrooms  plus  the  area  over  the 
kitchen  range-laundry  area.  Total  installation  time  for 
mounting,  ducting,  and  wiring  was  21/4  hr  per  unit. 

While  designed  primarily  for  one-story  homes,  the 
unit  can  also  be  adapted  to  two-story  structures.  Company 
officials  say  the  unit’s  flexibility  is  limited  only  by  the 
capacity  of  the  350  or  500-cfm  blower  and  the  length 
of  ducts  needed  to  reach  the  central  unit  from  individual 
rooms. 

A  low  voltage  control  system  simplifies  wiring  and 
reduces  fire  hazard.  In  the  package  now  available  to 
builders  and  contractors,  all  parts  are  included.  These 
consist  of  the  central  ventilator,  ducts,  wiring,  low  voltage 
switches,  roof  cap,  back  draft  damper,  ceiling  registers, 
and  inlet  grilles  for  bathrooms. 

More  information?  Circle  Item  71,  postcard,  last  page. 
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Germ-Killing  Air  Circulator 

A  method  for  killing  germs  in  sick  rooms,  hospitals, 
doctors’  and  dentists’  offices,  hotels,  offices,  and  other 
critical  areas  is  introduced  by  Fram  Aire  Corp.,  Div.  of 
Fram  Corp.,  Providence,  R.I. 


This  concept  of  germicidal  filtration  involves  recircu¬ 
lation  of  room  air  through  treated  filters  which  trap  and 
kill  most  kinds  of  bacteria.  It  is  embodied  in  the  com¬ 
pany’s  Room  Air  Cleaner  just  placed  on  the  market.  The 
special  filters  in  the  cleaner  also  trap  pollen,  dust,  lint, 
and  other  air  contaminants  which  cause  hay  fever  and 
allergies.  Heart  of  the  cleaner  is  the  company’s  Perma- 
chem-treated  air  filter.  Its  germ-killing  abilities  have  been 
proven  through  independent  laboratory  tests  and  in  actual 
full-scale  hospital  tests. 

The  compact,  25-lb  units  are  approximately  15  inches 
square  and  9  inches  deep.  Portable,  they  can  be  carried 
wherever  it  is  most  important  to  keep  dust,  ymllen,  and 
germ  levels  down.  Styling  is  designed  to  make  the  appli¬ 
ance  blend  with  home  or  professional  office  furniture. 
Air  handling  capacity  is  200  cfm.  Units  plug  into  standard 
115-volt  lines  and  draw  two  am|>s. 

More  information?  Circle  Item  72,  postcard,  last  page. 


Polypropylene  Centrifugal  Pumps 

Latest  additions  to  the  line  of  fluid  handling  products 
manufactured  by  Vanton  Pump  and  Equipment  Corp., 
Hillside,  N.J.,  are  two  polypropylene  centrifugal  pumps 
which  possess  excellent  resistance  to  solvents,  greases, 
oils  and  many  common  acids  and  chemicals  at  high  tem¬ 
perature. 


Available  in  two  sizes,  these  pumps  offer  a  capacity 
range  from  2  to  80  gpm.  Pump  Model  No.  ZP-25  has  a 
2  to  30  gpm  capacity  range,  and  pump  Model  No.  ZP-35 
an  8  to  80  gpm  capacity  range.  Pumps  can  handle  solution 
temperatures  up  to  300  deg  F. 


The  lightweight,  high  strength,  rigid,  mar-resistant 
polypropylene  casing  is  totally  protected  by  a  cast  iron 
frame  which  gives  added  support.  The  molded  impellers 
are  of  dynamically-balanced  design.  All  polypropylene 
centrifugals  are  equipped  with  mechanical  shaft  seals  of 
the  latest  design  in  a  range  of  materials  to  cover  virtually 
all  corrosive  applications. 

More  information?  Circle  Item  73,  postcard,  last  page. 


Unbreakable  Wall-Hung  Urinal 

Aluminum  Plumbing  Fixture  Corp.,  Rurlingame,  Calif., 
announces,  in  its  Super 
Secur  Ware  series,  a  wall- 
hung  urinal  made  of  un¬ 
breakable  cast  aluminum. 

New-design  flushing  ac¬ 
tion  gives  positive  scour 
to  walls,  while  water  ac¬ 
tion  discharges  contents. 

To  permit  complete  toilet 
room  cleanliness,  the  wall- 
hung  urinal  allows  mop¬ 
ping  from  wall  to  wall 
under  fixtures.  Height 
from  floor  is  variable  to 
permit  maximum  flexibil¬ 
ity  in  installation. 

The  crack-proof,  damage-proof,  tamper-proof  urinal  is 
available  in  white  and  pastel  colors. 

More  information?  Circle  Item  74,  postcard,  last  page. 


Tough,  EfRcienf  Weatherstrip 

A  new  weatherstrip,  reported  to  be  unobtrusive,  tough, 
and  so  efficient  that  it  stoi>s  sounds,  drafts,  leaks,  light  and 
dust  at  both  exterior  and  interior  openings,  has  been  de¬ 
veloped  by  Pemko  Manufacturing  Co.,  Emeryville,  Calif. 


It  consists  of  a  strip  of  aluminum  alloy  with  a  vinyl  in¬ 
sert  having  four  soft  continuous  ridges  each  of  which 
molds  itself  to  the  door  to  provide  excellent  multiple  in- 
sulative  action. 

The  aluminum  alloy  takes  paint  well,  according  to  the 
company,  and  may  be  pre-painted  to  the  jamb  color  so 
that  it  is  almost  unnoticeable  when  installed.  The  pre¬ 
painting  also  permits  the  door  to  be  used  at  once. 

The  manufacturer  states  that  the  new  product  should 
last  as  long  as  the  door  on  which  it  is  installed. 

More  information?  Circle  Item  75,  postcard,  last  page. 
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News  of  Equipment  and  Materials 


Water  Shock  Suppressor 

A  control  for  water  shock  in  pipe  lines  is  offered  by 
American  Tul>e  Products,  Inc.,  West  Warwick,  R.  I.  The 
range  of  suppressor  sizes  available  covers  the  smallest 
domestic  requirement  to  the  larg¬ 
er  commercial,  industrial  and  in-  O 

stitutional  requirements. 

Water  shock  is  absorbed  by  a 
freely  moving  piston  which  works  HI 

against  a  cushion  of  compressed  j|  |  ll 

air  within  a  cylinder.  Any  ham-  [I  ’  li 

mer  which  develops  from  the  sud-  ||  !  '  11 

den  closing  of  a  faucet  or  valve  in  ||  HI 

a  pi]>e  line  is  transmitted  to  the 
piston  and,  in  turn,  to  the  air 
cushicm.  The  company  states  that  tfj  TH! 


Power  Roof  Ventilator 

Carnes  Corporation,  Verona,  Wis.,  announces  an  at¬ 
tractive  low  silhouette  power  roof  ventilator  constructed 


OWNER:  R.  £.  DUMAS  MIUICR. 

HCORlCk  &  STANUY.  ENQfNSliRS, 


,;illS8tSSIP{>i 


24-  PACE-SETTING  NEW  D-H  HIGH 


of  heavy-gage  galvanized  steel  with  hinged  motor  hood. 

Performance  data  has  been  certified  by  AMCA.  Motor, 
belt,  and  pillow  block  bearings  are  out  of  the  airstream. 
Single-phase  motors  through  1  hp  have  built-in  auto-reset 
thermal  overload  protector. 

Floating  vibration  isolators  are  provided  for  quiet  op¬ 
eration.  Spun  inlet  on  all  sizes  is  said  to  insure  high 
operating  fan  efficiency.  A  complete  range  of  sizes  from 
1034  to  4SVo  wheel  diameter  is  offered. 

More  information?  Circle  Item  77,  postcard,  last  page. 

(Continued  on  page  140) 


AT  NEW  KROGER  BLDG.,  CINCINNATI, 


Ne£D  LITERATURE? 


3301  MEDFORD  ST..  LOS  ANGELES  63,  CALIF. 
CABLE:  CLICONI,  LOS  ANGELES 
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...  for  Mutual  Benefit  Life’s 
fine  new  buildings  in  Newark,  N.  J. 


Send  coupon  for  further  information 


IRON  FIREMAN 


AUTOMATIC  FIRING  EQUIPMENT 
FOR  OIL  •  GAS  •  COAL 


IRON  FIREMAN  MANUFACTURING  COMPANY 
3012  W.it  lOLth  Str.M,  Cl.v.land  II.  Ohio 
(In  Canada,  80  Ward  StrMt,  Toronto,  Ontario) 

Please  send  information  on  Iron  Fireman  forced  draft  firing 
for  oil,  gas  or  oil-gas  combination. 


Address  - 


--His. 


Complete  firing  system  in  one  package. 

Every  factor  that  affects  firing  effici¬ 
ency  is  engineered  into  the  unit  at  the 
factory.  The  unit  includes:  (1)  Single 
or  dual-fuel  burner,  with  complete  fuel 
handling  systems.  (2)  Forced  draft  air 
supply.  (3)  Enclosed  control  panel,  with 
instruments  mounted,  factory  wired  and 
tested,  and  with  signal  lights  and  gauge' 
that  afford  a  complete  reading  at  a 
glance.  In  the  oil-gas  units,  fuels  can 
be  switched  automatically,  or  with  the 
simple  flick  of  a  switch. 
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Fire  low  cost  residual  oils 

The  heavy  residual  fuel  oils  (No.  5  and  6) 
have  higher  heat  value  than  light  heating 
oils,  yet  cost  less  per  gallon. 

The  Iron  Fireman  boiler-burner  units 
shown  here  fire  these  sluggish  oils  with  com¬ 
plete  dependability.  They  protect  against  fuel 
emergencies  because  they  can  fire  any  grade 
of  oil,  light  or  heavy. 


Gas  or  oil — switch  fuels  instantly 

Dual-fuel  models  fire  either  gas  or  oil,  and 
can  be  switched  either  by  manual  or  auto¬ 


matic  controls.  In  some  areas  gas  rates  are 
substantially  less  for  customers  whose  steam 
plants  switch  automatically  from  gas  to  oil 
firing  when  outdoor  temperature  falls  below 
a  certain  level,  relieving  the  load  on  main 
gas  lines  when  demand  is  highest. 


Fires  all  types  of  boilers 

Iron  Fireman  residual  oil  firing  (with  or 
without  gas)  is  available  in  complete  boiler- 
burner  units  ready  for  service  connections, 
or  as  a  package  firing  system  that  can  be 
applied  to  any  type  of  boiler. 


of  steam  traps,  water  lines,  electric  motors, 
bearings,  etc. 

The  Alnor  Pyrocon  gives  instant,  accurate 
temperature  readings  of  any  surface:  metallic 
or  non-metallic,  flat,  curved — even  revolving 
surfaces.  It’s  a  well-balanced  instrument 
mounted  in  a  sturdy  case  for  protection  against 
the  usual  hazards  of  on-the-job  service.  Jeweled 
movement  is  also  heavy-duty,  shock-resistant 
type  that  will  withstand  hard  and  continuous 
use... performing  with  laboratory  accuracy. 

A  wide  selection  of  thermocouples  and  ex¬ 
tension  arms  assures  its  adaptation  to  your 
needs.  Eight  standard  F.  scale  ranges  are  avail¬ 
able  up  to  2000®  F.  Send  for  complete  details 
contained  in  Bulletin  4257.  Illinois  Testing 
Laboratories,  Inc.,  Room  514,  420  N.  LaSalle 
St.,  Chicago  10,  IlL 


PRECISION  INSTRUMENTS 
FOR  EVERY  INDUSTRY 


News  of  Equipment  and  Materials _ 

(Continued  from  pope  138) 

High-Strength  Tube  Staples 

Staples  for  supporting  water  tube  and  piping,  electric 
cable,  and  conduit  have  been  given  more  strength  and 
resistance  to  driving 
damage  through  use 
of  a  new  high-strength 
nickel  silicon  alloy  de¬ 
veloped  by  Chase 
Brass  &  Copper  Co.. 

Waterbury,  Conn.  Sil- 
nic  Bronze  Tube  Sta¬ 
ples,  available  only 
through  Chase,  drive 
easily  and  never  loos¬ 
en  or  break,  accord¬ 
ing  to  the  manufac¬ 
turer,  and  can  be  used 
for  hanging  in  any 
position. 

Staples  are  designed 
with  annular  threads 
to  grip  wood  fibers 
and  thus  give  extremely  high  resistance  to  pulling  out. 
This  allows  them  to  be  driven  part  way  in  to  support 
the  tube  until  the  staples  can  be  driven  home.  Staples 
incorporate  a  minimum  of  hammer  surface  to  facilitate 
use  in  radiant  heating  systems  where  plaster  or  other 
finishing  coats  must  be  applied. 

Available  in  sizes  to  accommodate  tube  in  four  sizes: 
These  include  ^  inch  nominal  (%  inch  OD),  %  inch 
nominal  inch  OD),  ),'2  nominal  (%  inch  OD),  and 
%  inch  nominal  (%  hich  OD). 

More  information?  Circle  Item  78,  postcard,  last  page. 


Industrial  Fans 

Series  TOO  industrial  fans  for  material  and  air  handling 
applications  are  available  Irom  Sturtevant  Div..  Westing- 
house  Electric  Corp.,  Hyde  Park,  Boston,  Mass.  The 
feature  of  this  line  is  a  newly-designed  open  wheel  that  is 
versatile  and  applicable  to  most  material  handling  prob¬ 
lems,  the  company  states. 

These  fans  can  be  applied  for  handling  granular,  abra¬ 
sive  and  fibrous  materials,  dust  collection,  fume  and  high 
temperature  exhaust  and  similar  industrial  processes. 

The  open-type  material  wheel  is  constructed  of  flat 
radial  blades  for  easy  maintenance.  A  backplate  material 
wheel  is  also  available  for  handling  stringy  or  slugging 
materials.  Fans  are  also  available  for  handling  clean  air, 
fumes,  and  very  light  industrial  dust  with  an  air  wheel 
that  uses  backwardly  inclined  blading  for  higher 
efficiency. 

All  wheels  are  built  of  heavy  welded  steel  to  meet  the 
most  rugged  requirements.  There  are  no  rivet  heads  for 
materials  to  catch  on;  rubber  and  other  protective  coat¬ 
ings  available  for  severe  corrosion  and  abrasion  applica¬ 
tions  can  be  applied  to  smooth  surfaces,  minimizing  the 
possibility  of  coating  failure. 

More  information?  Circle  Item  79,  postcard,  last  page. 

(Continued  on  page  142) 


140 


JANUARY,  1**0.  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


Venus  Pen  &  Pencil 


Venus  Pen  &  Pencil  Corp.  now  produces  better 
erasers — and  saves  $10,615  a  year  besides — by  using 
a  Chrysler  Liquid  Chiller  to  supply  cool  water  for 
the  rolls  used  in  calendering  the  rublter. 

The  rolls  must  be  kept  from  overheating  to  prevent 
discoloration  or  damage  to  the  rubl)er.  Venus  Pen  & 
Pencil  had  been  using  city  water  in  its  Lewisburg. 
Tenn.,  rubber  plant.  Water  costs  ran  nearly  a  penny 
per  pound  of  processed  rubber.  And,  since  water 
temperature  rose  too  high  in  summer,  10%  of  its 
production  was  wasted. 

The  Chrysler  Liquid  Chiller  solved  the  production 
problem  by  keeping  recirculated  water  at  a  constant 
50°  F.  Eraser  quality  improved  .  .  ,  and  $9,0(X)  worth 
of  waste  rubber  per  year  was  eliminated.  Water  costs 
were  cut  almost  75% — saving  $.3,550  annually.  And 
maintenance  costs  on  the  rolls  dropped  $.500.  Net 
savings  of  $10,615  in  the  first  year  practically  paid  the 
entire  cost  of  the  Chrysler  Liquid  Chiller  installation. 

Where  chilled  water  is  required  for  cooling  a  process, 
or  cooling  for  comfort,  Chrysler  equipment  offers, 
many  exclusive  advantages:  Hermetically  sealed 
Radial  Compressor,  innerfin  direct  expansion  chiller, 
lower  installation  and  maintenance  costs.  Get  the 
complete  story  and  technical  data  from  your  local 
Chrysler  Applied  Machinery  and  Systems  sales  office. 
Or  write:  Airtemp  Division,  Chrysler  Corp.,  Dept. 
1-10,  Dayton  1,  Ohio.  In  Canada:  Therm-O-Rite 
Products,  Ltd.,  Toronto,  Ontario. 


erases  $10,615  a  year 
off  the  cost  of  erasers  for 
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wmt  fee^  Kjuo- Oito^ 


-  Complete  specifications,  stock  sizes,  technical 
information,  and  typical  installation  illustration. 


CONSTRUCTION 
SPECIALTIES,  INC. 

55  Winans  Avenue,  Cranford,  New  Jersey 

Please  send  C/S  Oeor  Louver 

□  literature  □  specifications 

□  name  of  local  representative  so  that  we  may 
inspect  product  sample 


superb  quality 
rugged  construction 
competitively  priced 

This  new  C/S  Louver  is  a  precision  engineered  product  that  is 
neat,  attractive,  and  practical.  It  is  competitive  with  sheet 
metal  assemblies  yet  has  many  attractive  qualities  available 
only  in  extrusions.  C/S  mass  production  facilities  make  pos¬ 
sible  off-the-shelf  shipment  and  stock  item  pricing. 

Two  blade  styles  and  two  frame  sizes  simplify  door  louver 
selection.  The  A  Frame  louver  uses  traditional  wood  molding. 
The  L  Frame  louver  is  supplied  with  a  matching  extruded 
interior  trim  frame  that  quickly  and  securely  clamps  the 
louver  in  the  door  opening. 

Five  louver  types  are  available:  sight-proof,  light  proof, 
vertical  line,  sound  absorbent,  and  standard.  They  are  avail¬ 
able  in  mill  finish  aluminum,  etch  and  clear  lacquer,  anodized 
or  prime  coat  for  field  painting. 


(Continued  from  {xtpe  liO) 

Plastic  Foot  Valve 

A  plastic  foot  valve  is  added  to  its  line  of  plastic  piping 
systems  equipment  by  Chemtrol,  Lynwood,  Calif.  Of  all¬ 
plastic  construction,  it  is  designed  to  be  used  in  sumps, 
tanks,  etc.,  where  fluid  level  must  be  reduced  or  fluid 
completely  withdrawn.  Inert  to  corrosion  and  corrosive 
influenees,  valve  contains  a  ball-type  check  valve  prevent¬ 
ing  back  flow.  The  suction  end  is  protected  against  intake 
of  debris  with  a  large,  hemispherical  plastic  screen. 


Sizes  from  Yj  through  2  inches  are  furnished  in  Type 
I  and  Type  II  PVC  as  well  as  Kralastic,  polypropylene 
and  Penton.  Connectors  are  available  in  IPS  threads  or 
in  standard  socket  dimensions  for  solvent  welding. 

Bv  removing  the  threaded  screen  protector,  access  is 
obtained  to  the  ball  check  valve.  Both  seat  and  ball  are 
instantly  removable  from  the  valve  body  for  cleaning  or 
maintenance. 

More  information?  Circle  Item  80,  postcard,  last  page. 
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Low-Profile  Roof  Ventilators 


According  to  Hirschman-Pohle  Co.,  Inc.,  Le  Roy,  N.Y., 
its  new,  low-sil|iouette  line  of  powered  roof  ventilators 
promises  *'Yo  continue  a  50  year  record  of  efficient 
|)erformance  while  removing  “unsightly  bulges”  from 
the  long,  low  rooflines  of  modern  buildings. 


More  information?  Circle  Item  81,  postcard,  last  page. 


( Concluded  on  page  144) 


Typical  of  the  roof-hugging  character  of  the  Model 
CKV  ventilators,  the  9  x  9  ft  weatherproof  housing  of 
the  largest  standard  size  model  is  little  more  than  two 
feet  in  height.  In  addition  to  a  wide  range  of  standard 
sizes  with  job-matched  ball  bearing  motors,  the  manu¬ 
facturer  offers  engineering  assistance  on  modifications 
for  unusual  applications. 


NEW  EXTRUDED 
ALUMINUM 

DOOR  LOUVERS 


1  i 

r 

t- 

r 

DESIGNER  for  the  Bank:  Henry  Dreyfuss  •  architects  for  the  Bank: 
Shreve,  Lamb  and  Harmon  Associates  •  contractor  for  the  building 
and  the  Bank:  Diesel  Construction,  Inc.  •  mechanical  engineers  for 
the  Bank:  Meyer,  Strong  and  Jones  •  sub-contractors:  Raisler 
Corporation 


In  the  new  offices  of  the  Bankers  Trust  Company  at  529 
Fifth  Avenue,  New  York,  customers  and  employees  enjoy 
complete  air  conditioned  comfort  with  Anemostat  Air 
Diffusers.  In  the  banking  area,  over  1500  feet  of 
Anemostat  Straight  Line  Air  Diffusers  draftlessly  dis¬ 
tribute  the  conditioned  air. 

Writ*  for  ANEMOSTAT  S*l*ction  Manual  60  containing 
data  on  wid*-rang*  ANEMOSTAT  lin*. 


DRAFTLESS  Aspirating  AIR  DIFFUSERS 

ANKMOSTAT  COftPORATION  OF  AMKRICA 
to  Bast  aoth  Stroat,  Naw  York  IB,  N.  V. 

Representotivaa  in  Principal  Cities  i,7« 
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(Concluded  from  page  142) 

Air-Gas  Proportioning  Valves 

A  line  of  Varitrols  (air-gas  proportioning  valves)  for 
either  manual  or  automatic  operation  is  announced  by 
Eclipse  Fuel  Engineering  Co.,  Rockford,  Ill.  Five  sizes 
are  available. 

Valves  are  designed  to 
provide  an  economical  two- 
in-one  valve  method  of  con- 
trolling  air  and  gas  to  pro- 
vi<le  the  proper  blending 
re<{uired  for  any  firing  con- 
dition.  Not  only  does  their 
use  permit  a  proper  setting 
for  any  firing  condition 
without  the  trial-and-error 
adjustments  that  would  be 
required  with  a  two-valve 
set-up,  but  absolute  refteat- 
assured,  the  com- 
states.  Returning  the 
control  arm  to  any  position, 
whether  manually  or  auto¬ 
matically,  insures  an  air- 

gas  mixture  identical  with  previous  settings.  Because 
units  are  provided  with  nine  individual  gas-adjusting 
screws,  the  air-fuel  ratio  may  be  adjusted  precisely  for 
each  valve  position. 

Either  electric  or  air-operated  automatic  controls  may 
be  used.  Mounting  bases  and  the  required  connecting 
linkages  can  be  provided  to  accommodate  a  wide  variety 
of  industrial  control  motors  or  air  diaphragms. 

Manufactured  gas,  natural  gas,  propane,  and  butane 
gases  are  handled.  Multiple  burner  installations,  per¬ 
mitting  maximum  design  economy,  can  be  supplied. 
More  information?  Circle  Item  82,  postcard,  last  page 


Insix-ctinK  three  of  a  total  of  24—84"  Duct 
Fans  recently  installed  at  Consolidated  Edi¬ 
son’s  new  Arthur  Kill  and  Astoria,  New  York 
Generating  Stations  are  a  member  of  Con 
Edison’s  Engineering  Staff  and  D.  J.  Citron, 
New  York  area  representative  for  Aerovent. 

Twelve  units,  rated  at  100,000  cfm  each, 
provide  a  total  of  1,200,000  cfm  to  draw 
heat  from  boiler  plants  in  both  locations. 
In  addition,  eight  32"  Panel  Fans,  rated  at 
10,000  cfm  each,  cool  turbine  rooms  at  each 
station.  That’s  cooling  —  KING  SIZEI 

Writ*  for  BulUtint  100  and  151 

Air  ^liv*ri«»  •#  A*r«v««if  •qsMpiiMM  /' I*  I 

in  f wiHi  I  Ip 

CAd#*  AAd  fv«r««if»*d  by  iM«nwf««tvr«r.  MWjrjfklU  j  «  raV 


One-Piece  Midget  Louver 

A  grilled,  one-piece  midget  louver  for  all  general  uses 
is  added  to  the  line  produced  by  Midget  Louver  Co., 
Norwalk,  Conn.  The  grill 
openings  are  smaller  than 
regular  screening,  eliminat- 
ing  the  necessity  for  an  ad- 
ditional  screen  unit.  The 
fine  grills  effectively  deflect 
the  rain  while  allowing  free 

This  new  louver,  desig- 
nated  the  RLS  series,  is  prac- 
tical  for  outdoor  installation 
as  it  is  made  of  anodized 
aluminum,  unharmed  by  sea 

air  or  salt  water.  The  series  comes  in  six  sizes — 1,  IY>, 
2,  21/2,  3  and  4  inches  in  diameter. 

Easy  installation  is  one  of  the  advantages  offered  by 
this  product.  To  install,  you  just  drill  a  hole  of  proper 
size  and  press  the  louver  in.  Three  wedges  on  the  sides 
hold  it  securely  in  place  without  nails  or  screws. 

More  information?  Circle  Item  83,  postcard,  last  page. 


Aemvent 


Death 

of  a  snowflake 


Pity  the  luckless  snowflake  that  lands  on  a  sidewalk,  when 
lying-in- wait,  3V2  inches  below  the  paved  surface,  is  the 
dreaded  enemy  of  all  snowflakes— a  modem  steel  pipe  snow¬ 
melting  system. 

These  systems  spell  instant  death  for  all  snowflakes.  And, 
they’re  ideal  for  installation  around  office  buildings,  hotels, 
churches,  theaters,  bus  terminals,  airports  and  highway  toll 
gates.  When  you’re  planning  snow-melting  systems,  be  sure 
to  include  USS  National  Steel  Pipe  in  your  plans. 

For  more  than  60  years.  National  Pipe  has  been  the  con¬ 
sistent  choice  of  architects,  engineers  and  contractors  for 
every  type  of  tubular  application.  It’s  the  largest  selling 
pif)e  in  the  world.  For  more  information,  write  National 
Tube  Division,  United  States  Steel,  525  William  Penn 

Place,  Pittsburgh  30,  Pa.  USS  and  National  are  registered  trademarks. 
The  world*s  largest  atid  most  experienced  manufacturer  of  tubular  products 


National  Tube 
Division  of 
United  States  Steel 


Columbia-Geneva  Steel  Division,  San  francisco,  Pacific  Coast  Distributors 
United  States  Steel  Export  Company,  New  York 
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FLCXflUS^ 

HOSE  1 

Made  of  strong  neoprene  coated  ■ 
cotton  or  nylon  fabrics  spiral  H 
wire  teinfoioed.  H 

For  all  kinds  of  fume  and  dust  ■ 
control,  and  ventilation  uses.  ■ 
Extremely  flexible,  durable,  I 
and  lightweight.  ■ 

I  Exceptionally  easy  to  cut,  install,  I 
conn^  reuse,  and  relocate.  ■ 
Sizes  I^”  thru  36”  i.d.  I 


BHERY  STATED 
NEWS  ITEMS 


Ti.shman  Realty  &  Construction 
Company  will  use  its  own  buildinj^s 
and  construction  projects  as  living 
laboratories  for  evaluation  by  its 
new  subsidiary,  Tishman  Research 
Corporation,  of  new  ideas  and  mate¬ 
rials  for  buildings,  reiwrts  Build¬ 
ing  Science  News  (BRI).  The  new 
research  operation  will  include  a 
comprehensive  program  to  intro¬ 
duce  and  apply  new  and  improved 
materials,  concepts,  and  techniques 
to  advance  buildinjr  technology,  and 
will  al.so  conduct  research  aimed  at 
applying  its  findinfr.s  in  other  fields. 
The  parent  company  combines  the 
functions  of  builder,  owner,  and 
oi)erator  in  structures  throujfhout 
the  country. 

WITH  THE  ENGINEERS 

After  forty-six  years  with  Illi¬ 
nois  Engineering  Company,  Chi¬ 
cago,  now  a  division  of  AMERICAN 
Air  Filter  Co.,  Inc.,  R.  W.  Leut- 
wiler  has  retired  as  chief  engineer. 
He  was  honored  at  a  te.stimonial 
dinner  at  the  Chicago  Sheraton 
Towers  attended  by  many  long-time 
friends  and  busine.ss  a.s.sociates.  Mr. 
Leutwiler  wa.s  resixinsible  for  de¬ 
velopment  of  many  products,  such 
as  steam,  F&T  traps,  trap  dia¬ 
phragm  assemblies,  and  the  Selecto- 
therm  Control  Sy.stem.  .  . 

National  Academy  of  Sctences 
—  National  Research  Council, 
Washington,  D.  C.,  announced  the 
apj)ointment  of  Dr.  Augustus  B. 
Kinzel  as  chairman  of  its  Division 
of  Engineering  and  Industrial  Re¬ 
search.  Dr.  Kinzel  is  vice-president 
for  research  of  Union  Carbide  Cor- 
I)oration,  New'  York. 

As  the  chairman-designate  of  the 
division.  Dr.  Kinzel  was  to  have 
.succeeded  to  the  chairmanship  on 
January  1,  1960;  his  earlier  ap¬ 
pointment  was  due  to  the  sudden 
death  in  November  of  the  incum¬ 
bent  chairman.  Vice  Admiral  Ed¬ 
ward  Lull  Cochrane,  USN  (Ret.). 
Admiral  Cochrane  had  served  as 
division  chairman  since  January 
1  1959,  capping  a  distinguished 


career  of  service  to  the  Academy 
that  had  extended  over  many  years 
and  had  included  participation  in  a 
wide  variety  of  undertakings. 

Dr.  Kinzel  has  received  wide 
recognition  for  his  performance,  di¬ 
rection,  and  organization  of  re¬ 
search,  particularly  in  metallurgy, 
and  has  previously  served  the 
Academy  on  a  number  of  its  com¬ 
mittees  and  boards.  He  is  past 
chairman  and  currently  a  member 
of  the  Naval  Research  Advisory 
Committee;  a  member  of  the  De¬ 
fense  Science  Board;  director  of 
the  Mitre  Corporation;  past  presi¬ 
dent  of  the  American  Institute  of 
Mining,  Metallurgical,  and  Petro¬ 
leum  Engineers;  past  chairman  of 
the  Welding  Research  Council; 
member  of  the  Corporation  of  the 
Massachusetts  Institute  of  Tech¬ 
nology;  and  president-elect  of  the 
Engineers  Joint  Council.  He  has 
been  with  Union  Carbide  Corpora¬ 
tion  since  1926. 

NAME  CHANGES 

The  new'  corporate  name  of  Penn 
Boiler  &  Burner  Corporation  is 
Pebbco  Industries  Inc.,  Lancaster, 
Pa.  This  change  reflects  the  diversi¬ 
fication  of  the  company’s  products, 
though  there  has  been  no  change  in 
corporate  management  or  policies. 
Product  sales  w'ill  continue  through 
the  following  divisions;  Penn  Boil¬ 
er,  Quiet  May,  Solarlux,  Pebbco 
Trailer,  and  Pebbco  Marine.  .  . 

Refrigeration  Maintenance  Cor¬ 
poration,  Chicago,  Ill.,  has  changed 
its  name  to  RMC  Inc.  The  company 
has  serv'ed  the  Chicago  Metropoli¬ 
tan  Area  for  the  past  thirty  years. 
During  this  time  it  has  continued  to 
broaden  its  activities,  w'hich  include 
heating,  air  conditioning,  refriger¬ 
ation  and  appliance  servicing  as 
w'ell  as  heating,  air  conditioning 
and  refrigeration  sales  and  con¬ 
struction,  with  the  result  that  its 
former  name  no  longer  conveys  its 
present  scope.  The  company’s  cor¬ 
porate  structure  and  personnel  re¬ 
main  the  same. 

NEW  REPRESENTATIVES 

C.  A.  Dydon,  of  Coleman  Terrace, 
Tenafly,  N.  J.,  was  appointed  by 
Governair  Corporation,  Oklahoma 
City,  Okla.  as  a  representative  for 
the  north  area  of  New  Jersey.  .  . 
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Burnham  Corporation  Warm 
Air  &  Cooling  Division,  Belle  Ver¬ 
non,  Pa.,  announces  the  appoint¬ 
ment  of  Oscar  Berg  as  sales  repre¬ 
sentative  covering  the  territory  of 
Western  Pennsylvania.  He  will  han¬ 
dle  the  company’s  complete  line  of 
loboy,  lo-hiboy  ^nd  counterflo  gas 
and  oil  heating  units.  .  . 

Alex  J.  Wason,  P.  O.  Box  #1, 
River  Edge,  N.  J.,  is  now  represent¬ 
ing  International  Oil  Burner 
Co.,  St.  Louis,  Mo.,  in  Northern 
New  Jersey  and  Metroix)litan  New 
York  City.  .  . 

Automatic  Steam  Sales  Co.,  Chi¬ 
cago,  Ill.,  will  represent  Atlas 
Valve  Co.,  Newark,  N.  J.,  in  the 
Chicago  area.  The  line  includes 
automatic  pressure,  temperature, 
and  level  controls  in  the  fields  of 
marine,  power,  chemical,  and  petro¬ 
leum  proce.s.sing.  .  . 

Appointment  of  two  manufactur¬ 
ers  representatives  covering  the 
east  central  and  north  central  states 
has  been  announced  by  O.E.M.  and 
Mobile  Products  Department,  York 
Division  of  Borg-Warner  Corpo¬ 
ration.  Oliver  J.  Kesti,  Pontiac, 
Mich.,  will  cover  the  states  of 
Michigan,  Ohio,  Kentucky,  Indiana 
and  West  Virginia.  Associated  with 
him  is  John  H.  Jennings,  Jackson, 
Mich.,  formerly  vice-president  of 
engineering  for  Addision  Products, 
chief  engineer  for  air  conditioning 
products  of  Servel,  Inc.,  and  man¬ 
ager  of  the  air  conditioning  division 
of  Mitchell  Mfg.  Co. 

William  H.  McCullough  of 
William  H.  McCullough  Engineer¬ 
ing  Co.,  Chicago,  Ill.,  has  been 
named  representative  for  northern 
Illinois,  Iowa,  Minnesota,  Nebraska, 
North  Dakota,  South  Dakota  and 
Wisconsin. 


BURGEONING  BUSINESS 


BOHN 

KNOWN-CAPACITY 

COILS 


ALL  BOHN  COILS  are  ruggedly  built . . . 

•  Die-formed  plate-type  aluminum  fins . . .  from  4  to  14  per  inch . .  .with 
self-spacing  collars  completely  covering  the  tubes.  Permanent,  tight, 
metal-to-metal  fin-tul)e  bond. 

•  Heavy-gauge  casings  die-formed  from  galvanized  steel. 

T  Headers  of  heavy-wall  seamless  copper  tube  with  heavy  die-formed 
end  caps.  High  pres.sure  tested  at  320  psig.  minimum  air  pressure 
under  warm  water. 

•  Tested  and  rated  according  to  ASRE-ASHAE  standard  33-58. 


IN  ADDITION... 

DIRECT  EXPANSION  COIL  —  Type  DE,  insures  equal  distribution 
of  refrigerant  with  brass  pressure-type  distributors; 

WATER  COIL  —  in  Types  WH,  WF,  and  WD,  is  drainable  in  every 
type; 

STEAM  COIL  —  in  Types  S,  NFS,  and  NFO,  has  conden.sing  tubes 
pitched  in  casing  a  minimum  of  per  foot  of  tube  length,  as  well 
as  orificed  steam  supply  tubes,  and  coil  tubes  floating  free  within 
coil  casing  to  prevent  stress  and  strain  on  tubes  and  joints . . .  maxi¬ 
mum  operating  pressure  200  psig.  at  400°  F. 

A  Memo  from  BOHN: 


Tw'o  new  regional  sales  offices 
have  been  set  up  by  Inland  Steel 
Products  Co.,  Milwaukee,  Wis.,  ex¬ 
panding  the  areas  formerly  as¬ 
signed  to  two  regional  sales  man¬ 
agers  for  the  company’s  Milcor  line 
of  metal  lath  products,  roof  drain¬ 
age  equipment  and  furnace  pipe 
and  fitting.s.  J.  T.  Barclay  has  been 
appointed  Central  Region  sales 
manager,  responsible  for  Inland’s 


We  are  one  of  the  largest  manufacturers  of  specially 
designed  evaporators  and  condensers  for  Original 
Equipment  Manufacturers  of  refrigeration  and  air 
conditioning  units  and  systems. 

For  full  information,  coll  or  write  .  .  . 


Buy  the  known  line...  the  BOHH  line 

Aluminum  A  Brnss  Curpurntlun 

Danville  Division  •  Danville,  Illinois 
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1950:  TrueJhen- 


In  1950  we  published  this  cutaway  drawing  to  illustrate 
the  best  way  to  handle  typical  cold-storage  construction. 


FLOORS 

TILE  OR  GRAVEL  FILL 

For  ventilation  vs.  freezing  of  the  sub-grade. 

CONCRETE  SUB-SLAB 

If  new,  use  Hydropel  integral  admix  at  Wz 
gallons  per  sack  of  cement.  Gives  a  dry  slab. 

LAYKOLO  INSULATION  ADHESIVE 

Spray,  brush  or  squeegee  at  23  sq.  ft.  per 
gallon.  Let  set  (turn  black).  Then  press  on 
membrane  and  block  insulation. 

VAPOR  BARRIER  MEMBRANE 

Press  into  the  adhesive.  Use  3"  laps-1  to  3 
layers. 

INSULATION  BLOCKS 

2"  LAYKOLO  HEAVY  DUTY  FLOOR  MASTIC 


TYPICAL  INSTALLATION 
Wood  Wall  and  Concrete  Floor 


WALLS 

WOOD  STUDS 

WOOD  SHEATHING 

LAYKOLO  INSULATION  ADHESIVE 

Brush  or  spray  at  23  sq.  ft.  per  gallon.  Allow 
to  set  (turn  black)  then  press  on  membrane  or 
blocks 

VAPOR  BARRIER  MEMBRANE 

Press  into  adhesive.  Use  3"  laps;  1  to  3  layers. 

INSULATION  BLOCKS 

When  first  layer  has  been  placed,  set  skewers 
and  repeat  for  next  layer  of  insulation. 
LAYKOLO  MASTIC  WEATHERCOAT 
Point  joints  and  trowel  scratch  coat  at  8  sq.  ft. 
per  gallon.  Let  dry. 

LAYKOLO  WEATHERCOAT 

Trowel  at  15  sq.  ft.  per  gallon  for  water- 

resistant  finish. 


Still  True  Today- 


Laykold  asphalts  have  a  history  of  performance  in  the  cold-storage 
construction  field.  They  have  even  more  promise  in  the  future.  This 
same  procedure  will  be  used  on  thousands  of  jobs  in  the  years  ahead! 

If  you  do  not  have  all  the  facts  on  the  Laykold  line  of  products  listed 
below,  call  our  nearest  office  today! 


•  Laykold  Insulation  Adhesive 

•  Laykold  Weathercoat 

•  Laykold  Mastic  Weathercoat 

•  Laykold  Floor  Mastic  Binder 

Company 

Portland  8,  Ore. 
Oakland  1,  Calif. 
Inglewood,  Calif. 
San  Juan  23,  P.R. 

IIIUMUIS<S)  Eaxliifiif  Aipkilti  •  CHEVRON®  Pi«ii|  Xipliiltj  •  lAYKOlO®  Aiphilt  SMciiltiit  •  PETIOIASTIC®  lUiitritl  Axpkilti 


American  Bitumuls  &  Asphalt 


320  MARKET,  SAN  FRANCISCO  20.  CALIF. 
Perth  Amboy,  N.  J. 

Baltimore  3,  Md. 

Cincinnati  38,  Ohio 


Atlanta  8,  Ga. 
Mobile,  Ala. 

St.  Louis  17,  Mo. 
Tucson,  Ariz. 


Briefly  Stated 


Chicago,  Kan.sas  City,  St.  Louis, 
Minneajxili.s  and  Milwaukee  branch 
area.s.  His  former  area  included 
Milwaukee,  Minneapolis  and  Chi¬ 
cago.  M.  R.  Greene  has  been  ap¬ 
pointed  Eastern  Region  sales  man¬ 
ager  and  will  now  be  responsible 
for  the  Baltimore  and  New  York 
branch  areas  in  addition  to  his 
former  area  which  included  the 
Detroit,  Cleveland,  Cincinnati  and 
Buffalo  branches.  .  . 

Formation  of  CRS  Industries  Inc., 
Philadelphia,  Pa.,  by  William  C. 
McMichael,  Michael  H.  Pelosi,  Jr. 
and  Ben  S.  Altshuler  was  an¬ 
nounced.  The  company  is  appointed 
the  national  sales  organization  for 
the  new  Statronic  dirt  and  du.st 
control  system  manufactured  by  the 
American  Statronic  Corp.,  New 
York  City.  This  sy.stem  is  an  elec¬ 
tronic  method  for  particulate  bom¬ 
bardment  and  negative  ionization  of 
particles  in  an  air  .stream.  CR.S  will 
also  manufacture  and  sell  nationally 
a  new  electronic  temperature  con¬ 
troller  for  various  heating  and  air 
conditioning  applications. 

Mr.  McMichael  is  well  known  in 
the  industry,  having  had  17  years’ 
experience  in  sales  and  engineering 
in  such  positions  as  sales  manager 
for  Bryant  Air  Conditioning  Corp., 
Philadelphia,  and  for  U.  S.  Air  Con¬ 
ditioning  Corp.  Mr.  Pelosi  has  been 
as.sociated  in  the  indu.stry  for  12 
years,  and  most  recently  has  been 
chief  engineer  for  Bryant.  Mr. 
Altshuler  is  a  prominent  Philadel¬ 
phia  attorney  wdth  33  years’  expe¬ 
rience,  including  two  terms  in  the 
Penn.sylvania  House  of  Represen- 
ta.tives.  .  . 

A  report  that  Midland-Ross 
Corp.,  Cleveland,  Ohio,  has  pur¬ 
chased  Surface  Combustion  Corp., 
including  both  Janitrol  Divisions, 
located  in  Columbus,  follows  by 
three  weeks  the  announcement  that 
preliminary  negotiations  were  in 
progress.  One  Janitrol  division  spe¬ 
cializes  in  heating  and  air  condi¬ 
tioning  products?,  the  other  in  air¬ 
craft  and  missile  equipment.  Sur¬ 
face  Combustion  is  well  known  for 
its  industrial  furnaces  and  Katha- 
bar  dehumidification  systems.  .  . 

As  of  October  1st,  Detroit  Con¬ 
trols  Division  of  American- 
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Briefly  Stated 


Standard  entered  into  an  agree¬ 
ment  with  Remco,  Inc.,  of  Zeli- 
enople,  Pa.,  for  an  exclusive  .sales 
agreement  to  sell  all  products  of 
Remco.  .  . 

Kewaunee  Scientific  Equip¬ 
ment,  Adrian,  Mich.,  has  been 
formed  to  supply  a  steadily  increa.s- 
ing  requirement  of  industry,  insti¬ 
tutions  and  Government  agencies 
for  highly  specialized  equipment 
required  for  research  and  produc¬ 
tion.  This  new  division  of  Kewau¬ 
nee  Manufacturing  Company  is 
manned  by  a  separate  group  of  ex¬ 
perienced  engineers,  responsible  for 
the  design  and  construction  of 
highly  technical  equipment.  G.  T. 
Saunders,  formerly  director  of 
technical  engineering  and  field 
.sales  manager  of  Kewaunee  is  man¬ 
ager  of  the  new  division  and  will 
direct  field  .service  through  regional 
representatives.  .  . 

To  better  serve  the  increasing 
needs  of  customers  for  aero-elec- 
tronic  cooling  equipment,  Dunham- 
Busii,  Inc.  has  e.stabli.shed  a  sep¬ 
arate  facility  in  West  Hartford. 
Conn.  Located  a  .short  distance  from 
the  main  plant,  the  entire  produc¬ 
tion  capacity  of  new  new  plant  will 
be  devoted  to  specialized  heat  trans¬ 
fer  units.  E.  A.  Carell,  product 
manager,  heads  up  this  special  de¬ 
partment  of  the  company.  .  . 

Opening  of  a  new  branch  office 
covering  the  San  Antonio,  Tex. 
area  was  announced  by  The  Pow¬ 
ers  Regulator  Co.,  Skokie,  Ill.  Ap¬ 
pointed  as  branch  manager  is  Ray¬ 
mond  E.  Marsh,  Jr.  He  will  handle 
the  company’s  contract  work  for 
heating,  cooling  and  ventilating  con¬ 
trols  in  the  construction  industry. 
Non-installed  products  will  continue 
to  be  handled  by  R.  S.  Ryden,  San 
Antonio.  .  . 

Springfield  Boiler  Company,  a 
subsidiary  of  Cleaver-Brooks  Co.. 
Milw'aukee,  Wis.,  plans  to  build  a 
national  sales  network  to  handle  its 
water  tube  boilers.  At  the  same 
time,  it  has  completed  a  re-evalua¬ 
tion  of  all  phases  of  water  tube  de¬ 
velopment,  manufacture  and  in¬ 
stallation.  Initial  step  in  the  forma¬ 
tion  of  the  field  network  is  exami¬ 
nation  and  selection  wherever 


Nmr  nO-TNRU’  SlniMr 

...Nm  Iwort  tf  Hw  FLUSH  KUBS« 
SytiMn,  is  now  ovoilfibio  with 
FLUSH  KLEEN®  Sowogo  Pumps. 
CUar  liquid  flows  continuously 
around  and  through  tho  stroinor 


NOW  available  with  .  .  . 

New  SEAURODE* 

Sealed  Electrode  Float- 
less  Pump  Controller  . . . 
the  only  pump  controller 
completely  free  of  be¬ 
coming  insulated  or 
coated  with  grease  or 
corrosive  elements  found 
in  sewage  and  drainage 
water. 

U  S.  PATENT  NO.  2.797.702 


Skcogo  ...the  NEW 

FLUSH  KLEEN 
story 


better  than  ever 
FLUSH  KLEEN® 
dog-proof 
sewage  pumping 


without  obstruction  ...  at  moxi- 


Other  Features 


mum  solids  loarflng. 


•  Pumps  handle  clear  liquid  only 

•  Dependable,  trouble-free 
pumping  performance 

•  Minimum  maintenance 

•  100%  standby  capacity 

•  Longer  pump  life 

OVER  13,000  FLUSH  KLEEN® 
INSTALLATIONS 


1  »  O 


High  Wot  Stroitgth  Papor  Products 
and  othor  solids  . . .  oro  novor  a 
probiom. 


•  Trademark 


Pttant*  Pen  dint 


P,u  t  t  i  n  g  Ideas  to  Work 

FOOD  MACHINERY  AiMO  CHEMICAL  CORPORATION 

Chicago  Pump  Company 


©  1959— CPCo.— FMC. 


622J  DtVERSCY  PARKWAY 


CHICAGO  14*  ILLINOIS 
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Briefly  Stated 


the 

BRYAN 

500 


compsct 
easily  installed 
fast  Heat  transfer 


BBYAN 


BOILEBS 


Engineers  specify  the  Bryan 
500  Series  Boiler  with  confi¬ 
dence  .  .  .  certain  of  rapid,  maxi¬ 
mum  heat  transfer  with  proven 
Bryan  Copper  Tubes.  Compact, 
space  saving  and  completely  as- 
.sembled,  the  Bryan  500  installs 
quickly  anywhere. 

Bryan  Boilers  are  also  avail¬ 
able  with  firing  rates  as  low  as 
125,000  BTU’s. 


qualified  of  existing  C-B  fire  tube 
boiler  outlets.  To  date  34  agents 
have  been  named  to  handle  both 
water  tube  and  fire  tube  boilers. 
Springfield  Boiler,  purchased  late 
in  1958,  undertook  the  re-evaluation 
program  to  up-grade  and  modernize 
all  Springfield  procedures  from 
its  boiler  design  to  its  fabricating 
techniques.  .  . 

Sales  of  heat  pumps  by  Westing- 
HOUSE  Electric  Corporation  are 
being  expanded  on  a  selective  pro¬ 
gram  into  the  northern  markets. 
Up  to  now,  Westinghouse  has  con¬ 
centrated  in  area  south  of  the 
Mason-Dixon  line.  Now  the  com¬ 
pany  is  extending  the  sale  of  these 
units  under  a  selective  program  to 
areas  where  electric  rates  have  been 
established  to  encourage  the  use  of 
electric  heating.  The  heat  pump 
capacity  for  cooling,  and  economi¬ 
cal  mild  weather  heating,  will  be 
clearly  defined  by  distributors,  .so 
sufficient  supplementary  heating 
will  be  installed  to  handle  the  heat¬ 
ing  load  at  design  conditions.  .  . 

Typhoon  Air  Conditioning  Divi¬ 
sion  OF  Hupp  Corp.,  Brooklyn, 
N.  Y.,  announced  plans  to  expand 
its  distributor  training  program. 
The  division  will  institute  a  series 
of  training  courses  at  its  Brooklyn 
headquarters  for  members  of  dis¬ 
tributor  organizations  covering  the 
installation  and  .servicing  of  its 
equipment.  Murray  Grodner,  who 
has  joined  Typhoon’s  staff  as  field 
service  supervisor,  will  conduct  the 
training  programs.  .  . 


SPECIFICATIONS 


Boiler 

Model 

No. 

Firing  Rate 

Gross  Output 
BTUs  per 

Hour 

Net  Load 

Recommendations 

BTUs  per 
Hour 

Nat.  Gas 

Cu.  ft.  per 
Hour 

Oil 

Gal.  per 
Hour 

BTUs  per 

Hour 

Hot  Water 
Radiation 
Sq.  Ft. 

Steam 
Radiation 
So.  Ft. 

518 

1.500,000 

1500 

10 

1,200,000 

900,000 

6000 

3750 

519 

1,750,000 

1750 

12 

1,400,000 

1,060,000 

7100 

4420 

522 

2,000,000 

2000 

14 

1,600,000 

1,230,000 

8200 

5130 

523 

2,250,000 

2250 

16 

1,800,000 

1,400,000 

9300 

5850 

Bryan  Copper  Tube  boilers  are  designed 
and  built  to  the  requirements  of  the  A.S.M.E. 
Code.  Gas-fired  models  A.G.A.  approved. 

For  further  information,  write  or  phone 


BRYAN  STEAM  CORP.  Peru,  Indiana 


OBITUARIES 

Nathan  Kramer,  president  of  the 
Tramer  Trenton  Company,  Trenton, 
N.  J.,  died  December  3  of  a  heart 
attack  at  his  home  in  Morrisville, 
Pa.  He  was  71  years  old.  Mr. 
Kramer  founded  the  compiany  in 
the  year  1914.  .  . 

John  Henry  Zurn,  34  year-old 
vice-president  of  Zurn  Industries, 
Inc.,  died  instantly  in  a  tragic  air¬ 
line  crash  near  Williamsport,  Pa., 
on  December  1.  He  was  enroute  to 
Erie,  Pa.,  headquarters  of  Zurn 
Indu.stries,  Inc.,  after  spending  a 

(Continued  on  page  152) 
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Viro  Crimp 

HIGH  VELOCITY  AIR  FILTERS 


VIRO  CRIMP  MEDIA 

has  special  Hammad  Edges  for 
strength  and  safe,  easy  handling. 
No  Cuts!  No  Scratches!  No  Filter 
surface  damage. 


ST.  CLAIR  RUBBER  CO. 

440  EAST  JEFFERSON  AVE. 
DETROIT  26,  MICHIGAN 


/  ^ 


^  MINIMUM  RESISTANCE 


AIs9  Avoifobfe  . . . 

Low  Volocity  and  Grtase  Filttrs . 
Writ#  for  catalogs  aad  pricts. 


•;  !•  V  ¥  V  *•  I  .* 

'*1 V  .<  * tvV  !•  >  A '•.*  > 


30%  Savings  on  Labor  Cost 
1^^  A  Permanent  Bond 
A  Better,  Neater  Job 

#ll  ST.  CLAIR 

l  l  Specially  Formulated 

INSULATION 
L  XH  ADNESIVE 

ST.  CLAIR  Insulation  Adhesive  specially  formulated  for 
bonding  insulation  material  to  metal,  supersedes  pins 
and  clips,  wires,  screws,  and  caps.  Provides  easier, 
quicker  handling.  For  bonding  immediately  or  up  to 
45  minutes  later. 

SC-5000  r— 

New  Fire  Retardant,  Blanket  Insulation  / 
and  Lap  Seam  Adhesive.  / sStK 

Samples  on  request  / 


4554-S  W.  WOOLWORTH  AVE.,  MILWAUKEE  IB,  Wl$. 
Canadian  Representative 

DOUGLAS  ENGINEERING  CO.,  LTD.,  TORONTO 

A  few  distributorships  available. 
Write  for  details! 


ENGINEERED  BY  EDWARDS 


NEW  1/2” 

BASEBOARD 
RADIATION 
FOR  LOW  COST  ZONE 
CONTROL  HEATING 

•  Approved  industry  ratings  for  Edwards  1/2"  tubing  greater  than 
many  competitive  3/4”  sizes  •  4  finishes:  woodgrain,  chrome,  copper- 
tone,  fiat  white  •  Quiet  wire  slide  •  Unbroken  Acousti-Cover  lengths 
up  to  20  ft. 

Also  available:  Standard  3/4"  Baseboard  Radiation. 


FREE.. ..70  page  design  handbook  on  single  and  multi-zone 
hot  water  baseboard  heating  systems. 


EDWARDS  ENGINEERING  CORP. 

1 432  Alaxaudar  Avo.,  Pampfaa  FIoIm,  K  J. 
TEmpla  B-2MM 


E 
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Inataxd  fjeHoHnanee  encf continued 
loMet  costs  ifi/Hh  H/ltec  Ait  Conditioning 


Vilter  units  for  many  air  conditioning  applications  are  designed  to 
make  every  dollar  count  in  increased  performance,  more  economical 
operation,  longer  life,  a  more  compact  installation,  and  a  minimum 
of  maintenance.  Years  and  years  of  research  went  into  the  design 
of  the  famous  VMC  Compressor  and  Equipment,  and  this  research 
is  continuing  at  an  intensified  pace — all  aimed  at  making  the  VMC 
Compressor  the  most  durable  and  efficient  on  the  market. 


Uni -Chillers — Each  of  the  special  Vilter  self-contained  units 
(shown  above)  consists  of  two  compressors  and  75  hp  motors,  con¬ 
denser,  water  chiller  and  controls.  The  capacity  of  each  Uni-Chiller 
is  150  tons.  Completely  factory -assembled.  Compact  Uni-Chillers 
are  available  in  sizes  from  10  tons  upward. 

Evaporative  Condenser — The  externally  mounted  fan  of  the 
VXF  evaporative  condenser  (shown  above)  does  not  handle  moist 
saturated  air  from  the  spray  chamber — minimizes  corrosion  and 
extends  fan  life.  The  Evaporative  Condenser  saves  90  to  95%  in 
water  costs.  Permits  larger  compressor  installations  where  water  is 
scarce.  Low  pumping  cost  as  compared  to  cooling  tower  installa¬ 
tion.  Capacities  of  30  through  360  tons. 


Why  not  write  to  Vilter  and  see  how  you,  too,  can  save  money 
on  your  air  conditioning  and  refrigeration  installations. 


TIm  Viher 

Manufoctaring  Cowpawy 

Milwawk**  7,  Witcontin 

Air  Units  •  Ammonia  and  Frwn 
Compressors  •  Booster  Compressors 
Baudelot  Coolers  *  Water  and 
Brine  Coolers  •  Blast  Freezers 
Evaporative  and  Shell  and  Tube 
Condensers  •  Pipe  Coils 
Valves  and  Fittings  *  Pakice  and 
Polarllake  Ice  machines. 


Write  to  De^  6-906 
fw  belptol  Vilter 
•elleties  #■  eay  ef  tlw 
■bevc  e^eipiiieet. 


I  Briefly  Stated 


I  Thank.sgiving  weekend  in  Philadel¬ 
phia.  Mr.  Zurn  was  well-known 
throughout  the  plumbing  industry 
and  in  many  facets  of  the  construc¬ 
tion  profession.  .  . 

Max  D.  Rose,  74,  well-known 
1  figure  in  the  heating  industry,  died 
!  of  a  heart  ailment  in  St.  Louis  on 
October  29.  Mr.  Rose  was  formerly 
a  vice-president  with  American 
Radiator  Corporation  and  later  was 
,  associated  with  American-Standard 
after  the  American  Radiator-Stand¬ 
ard  Sanitary  merger.  .  . 

Harold  A.  Lockhart,  vice-presi¬ 
dent  in  charge  of  engineering  and 
chief  engineer  for  Bell  &  Gossett 
Co.,  Morton  Grove,  Ill.,  died  recent¬ 
ly  at  the  age  of  53.  He  had  joined 
Bell  &  Gossett  in  1934  as  chief  en¬ 
gineer  and  was  elected  vice-presi¬ 
dent  in  charge  of  engineering  in 
1954.  A  member  of  its  board  of 
I  directors,  he  was  honored  by  the 
company  last  June  for  25  years  of 
outstanding  service.  Mr.  Lockhart 
was  a  director  of  ASHRAE  and  a 
member  of  the  ASME.  .  . 

Julian  Nardi,  62,  chief  mechani¬ 
cal  engineer  of  Ford,  Bacon  & 
Davis,  Inc.,  New  York  engineering 
and  management  consultants,  w’as 
among  the  26  persons  who  died  in 
I  a  Piedmont  Airlines  plane  crash 
I  October  30  in  Virginia. 

UP  ON  TOP 

Henry  M.  Heyn  and  Eugene  P. 
Heiles  are  appointed  vice-presidents 
of  Midland-Ross  Corporation.  Mr. 

!  Heyn  will  head  up  Surface  Combus¬ 
tion — a  division  of  Midland-Ross. 
Mr.  Heiles,  formerly  vice-president 
and  controller  of  Surface  Combus¬ 
tion,  will  assume  the  new  duties  of 
general  manager  of  Surface’s  To- 
1  ledo  operation.  Robin  A.  Bell  has 
been  named  vice-president  in  charge 
of  the  Janitrol  Heating  and  Air 
Conditioning  and  the  Janitrol  Air¬ 
craft  Divisions,  both  of  which  are 
located  in  Columbus.  .  . 

Election  of  Cartis  T.  Roff  as 
vice-president  in  charge  of  produc¬ 
tion  and  engineering  of  Anemostat 
Corporation  of  America,  New 
(Continued  on  page  15U) 
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DUCTAPE 


Seals  Ducts... 
Secures  Insulation... 

Quick  and 


y  Self-adhesive . . .  sticks  to  any 
duct  material  or  insulation. 
y  Nothing  to  mix . . .  saves  labor. 
y  Vaporproof . . .  waterproof. 

y  Low  cost _ little  as  ViC  per  foot. 

y  Stops  air  leaks  at  all  joints. 
y  Makes  insulation  jobs  easier. 
y  Ideal  for  slab  ducts. 
y  Also,  flarne-rcsistant  type. 
y  Ask  your  jobber  for  DUCTAPE. 

■  Writ,  tor, 

fjT  ARNO  ADHESIVE  TAPES.  INC. 

a' TV  Dr.  Scholl's  Adh.siv*  Tape  Division 
(^l)  %  4106  Ohio  Si.,  Michigan  City,  Ind. 


SYNCHRO -  FLAME 

U.L  APPROVED  PRESSURE  BURNERS 

dual-fuel 

Designed  for  the 

types  of  boilers,  warm  air  fur- 
naces,  and  ovens.  Standard  fea- 
tures  are  "extras"  on  other 
'^^^399  burners.  Flame  reduction  .  .  . 

controlled  flame  pattern  .  .  . 
rotary  action  flame  . . .  automatic 
fuel-air  ratio  . . .  latest  electronic 
safety  control . . .  polished  alum¬ 
inum  housing.  Factory  wired 
Write  today  for  detailed  information  and  fire-tested. 

SYNCHRONOUS  FLAME,  Inc.,  227  N.  Moin  St.,  Walworth,  Wis. 


C/^VentildfiiK] 

3pecialfies 


EXTRUDED  ALUMINUM 
SHUTTERS 

Shutters  of  modern  design  which  give  you  ALL  of 
these  features:  Lightweight,  Full  Weather  Strip,  Low  Freight 
Cost,  Easier  installation.  Concealed  Pivot  Pins,  Rust  and  cor¬ 
rosion  Proof  and  Natural  aluminum  finish  with  fluted  frames. 

Write  for  complete  speciflcetiont. 


(AlAlOt, 


ELGO  SHUTTER 
Xm  W.  Wgmg 


MANUFACTURING  CO. 
IMroH  0,  MtohlMa 


Quality 


IN  EVERY 


DETAIL  OF  CONSTRUCTION 

•  NEAT,  AHRACTIVE  DESIGN! 

•  SILENT,  AUTOMATIC  OPERATION! 

firinff  VEaneu  iEi«v  nun 
HOT  WATER  HEATERS 

Provide  a  Constant,  Abundant  Supply  of 

LOW  COST 
HOT  WATER 


USES  ANY  TYPE  GAS 


5-YEAR  GUARANTEE  -  1-Y«ar  Un¬ 
conditional;  4  additional  yoort 
prorated. 

•k  Automatic  self-genorating  con¬ 
trols;  no  olectricol  hook-up  is 
required. 

k  Comes  COMPLETELY  set  up  with 
burner  and  all  controls  already 
installed  on  Heater. 

k  Permanent  boked-on  onomol 
finish  in  attractive  rod  and 
block  crinkle  finish. 

k  NO  Galvanized  surfacosi  All 
interior  surfaces  treated  by 
special  metal  protectives. 


NOW  OFFERED  IN  FOUR  CONVENIENT  MODELS: 

Recovery  Storage  Height  Inchei  in  BTU 

Per  Hour  Capacity  Inches  Diameter  Input 

850  gals.  226  gals.  82-In.  AO-Inchts  900,000 

500  gals.  145  gals.  82-In.  31-Inches  520,000 

300  gals.  85  gals.  77-In.  25-Inches  315,000 

180  gals.  50  gals.  63-In.  20-Inches  190,000 

Recovery  Rgurei  based  on  100  degrees  F.  temperatere  rise 


COMPLETE  with  temperature  and  pressure  gauges,  tem¬ 
perature  and  pressure  relief  valve,  gas  flow  regulator, 
drain  valve;  draft  diverter,  dielectric  fittings;  magnesium 
rods  installed  and  included  in  each  unit. 

ALL  EW/NG  HEATERS  MORE  THAN  MEET  ASME  requirements: 
%-inch  heads,  %-incA  steel  shells,  11 -gauge  tubes;  heavy  Rue 
sheets;  brass  clean-out  plugs — easy  to  remove. 

Install  a  EWING  WATER  HEATER  and  SEE  FOR  YOURSELF 
how  it  will  out-perform  any  other  water  heating  equip¬ 
ment.  Complete  details,  prices,  name  of  nearest  distribu¬ 
tor  upon  request.  Backed  by  35  years  of  nationwide, 
successful  manufacturing  of  heating  equipment. 


£u^ 


MANUFACTURING  CO. 

7345  NW  10  P.  O.  box  873 

OKLAHOMA  CITY,  OKLA. 
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‘"Silfiux 

VIBRUnON 
TAMERS 


FOR  EFFECTIVE  PIPELINE 
VIBRATION  CONTROL 

•  RMnove  "ihakes"  •  Dampen  noise 

•  End  stressed  fitting  failures 

•  Prevent  cracked  walls  *  Compen* 
sate  for  expansion  •  Stop  costly 
repair  "downtime" 

•  "Smooth  out"  pump  system  pulsa¬ 
tions,  etc.  .  .  . 

ALLFLEX  "VIBRATION  TAMERS” 
are  sold  through  leading  Industrial 
Distributors.  If  not  available  locally, 
IMMEDIATE  FACTORY  SHIPMENT 
...  IS  ASSURED! 

Write,  wire,  or  phone  TODAY  for 
helpful,  fact-filled  ALLFLEX 
ENGINEERING  DATA  SHEET. 


Standard  ALLFLEX 
"VIBRATION 
TAMERS"  have 
Flanged  or  Threaded 
End  Connections 
( either  or  both 
available)  In 

STAINLESS 

STEEL 

BRONZE 

MONEL 


LLIBD  METAL  HOSE  COMPANY 

37«1  Ninth  St.  •  Long  Island  City  1.  N.  Y.  •  STilwell  4-5173 


Air  Conditioning 

Air  Handling 

Building  Heat  Loss 
Climatic  Data 
Combustion 

1 094  up-to-date  pages  of  information 

Degree-Days 

covering  all  these  subjects 

Dual  Duct  Design 

Dust  Collection 

HANDBOOK  OF 

Fuel  Estimating 

AIR  CONDITIONING 

High  Velocity  Air 

HEATING  AND 

Mathematics 

Motors 

VENTILATING 

Piping  and  Plumbing 

$15.00 

Psychrometry 

Radiator  Heating 

See  od  poge  164 

Refrigerants 

Service  Hot  Water 

Solar  Data 

Steam  Flow 
Terminology 

THE  INDUSTRIAL  PRESS 

Ventilation 

93  WORTH  STREET 

Warm  Air  Heating 

NEW  YORK  13,  N.  Y. 

Briefly  Stated _ 

York  City,  was  announced.  Mr.  Roff 
makes  his  headquarters  at  the  com¬ 
pany’s  Hartford,  Conn,  plant.  .  . 

Rus.sell  Lloyd  Brown  has  been 
promoted  to  manager.  Heating  and 
Air  Conditioning  Products,  of 
Arkla  Air  Conditioning  Corp., 
Little  Rock,  Ark.  In  the  newly  cre¬ 
ated  position,  Mr.  Brown  will  serve 
as  manager  of  the  Large  Tonnage 
Division  and  as  a  coordinator  of 
sales  for  the  residential-small  com¬ 
mercial  absorption-type  air  condi¬ 
tioners  and  Humphrey  Division 
heating  products.  He  is  located  at 
the  general  .sales  office  in  Little 
Rock.  .  . 

Air  Filter  Corp.,  Milwaukee, 
Wis.,  announces  the  appointment  of 
Robert  Zahn  as  vice-president  and 
general  manager.  Mr.  Zahn  was 
formerly  general  manager  of  the 
Bell-Dyken  Na.sh  Company,  Pack¬ 
aging  Division,  and  before  that 
Patent  Engineer  at  Rockwell’s  Delta 
Power  Division.  His  new  position 
will  include  special  work  in  the  de¬ 
veloping  of  new  products.  .  . 

Don  L.  Hinmon  and  R.  F.  Orth, 
each  has  been  elected  a  senior  vice- 
pre.sident  of  Johns-Manville 
Corp.,  New  York,  N.  Y.  Mr.  Hin¬ 
mon,  general  manager  of  the  J-M 
Industrial  Insulations  Div.,  New 
York,  will  also  administer  opera¬ 
tions  of  the  J-M  Fiber  Glass  Div., 
Toledo,  Ohio,  through  the  general 
manager  of  that  division  in  his  new 
office  as  vice-president  for  Indu.s- 
trial  Divisions.  .  . 

Warren  Webster  &  Company, 
Inc.,  Camden,  N.  J.  announced  the 
appointment  of  James  K.  Campbell 
to  its  Board  of  Directors.  Mr. 
Campbell  is  now  vice-president  of 
Bankers  Trust  Company  in  New 
York  City,  and  has  been  for  many 
years  an  officer  of  this  bank.  .  , 

Clyde  H.  Wilkinson  has  been  ap¬ 
pointed  president  of  the  Air  Condi¬ 
tioning  Division  of  American- 
Standard,  New  York,  N.  Y.  Mr. 
Wilkinson  first  joined  American- 
Standard  in  July,  1955,  as  manager 
of  water  heater  products  for  the 
Plumbing  and  Heating  Division. 
For  the  past  year,  he  has  served  as 
acting  president  of  the  Air  Condi- 
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Briefly  Stafed 


tioninpr  Division,  producer  of 
forced  air  heating  and  cooling  sys¬ 
tems  for  residential  and  commercial 
applications. 

RECENT  APPOINTMENTS 

Appointment  of  John  F.  Tobin  as 
vice-president,  marketing  of  Ameri¬ 
can-Standard  Industrial  Divi¬ 
sion,  Detroit,  Mich.,  fills  a  vacancy 
created  by  the  retirement  plans  of 
E.  W.  Petersen,  who  has  served  in 
that  capacity  for  the  past  three 
years.  Mr.  Peter.sen  will  remain  a 
vice-president  and  marketing  con¬ 
sultant  to  the  division  until  January 
1,  1961,  the  effective  date  of  his  re¬ 
tirement  after  thirty-seven  and  one- 
half  years  with  the  corporation. 
Harley  W.  McClure  was  named 
product  manager  in  charge  of  the 
Industrial  Division’s  boiler  prod¬ 
ucts  department.  .  . 

Promotion  of  R.  A.  (Ralph) 
Gonzalez  to  the  newly-created  posi¬ 
tion  of  manager  of  industrial  sales 
in  the  Packaged  Heating  and  Cool¬ 
ing  Department  of  Chrysler  Air- 
temp  has  been  announced.  Mr.  Gon¬ 
zalez  had  been  application  engineer¬ 
ing  manager  for  Chrysler  Airtemp’s 
National  Service  Department.  A 
native  of  San  Antonio,  Tex.,  and  a 
graduate  of  Texas  A  and  M,  Mr. 
Gonzalez  began  his  career  in  1925 
with  the  York  Ice  Machine  Corp. 
(subsequently  York  Corporation), 
remaining  there  10  years.  He  joined 
Airtemp  in  1936  as  an  engineering 
supendsor.  .  . 

Crawford  E.  Steiss  has  been 
named  vice-president  for  sales  of 
L.  J.  Wing  Mfg.  Co.,  Linden,  N.  J., 
Division  of  Aero  Supply  Mfg.  Co. 
Inc.  Wing  manufacturers  heating, 
ventilating,  and  combustion  equip¬ 
ment.  Mr.  Steiss  will  be  in  charge 
of  all  Wing  sales  activities.  .  . 

Important  organizational  changes 
in  the  manufacturing  department 
of  Emerson  Electric  Mfg.  Co., 
were  necessitated  by  the  tremen¬ 
dous  growth  in  the  company’s  over¬ 
all  operations  and  the  acquisition  of 
additional  manufacturing  plants 
and  subsidiaries  in  varous  parts  of 
the  country.  Bernard  (Bud)  Pur¬ 
cell  was  named  assistant  vice-presi¬ 
dent  in  charge  of  operations  and 
general  manufacturing  manager. 


See  and  learn  about 
The  Newest  Products 
the 


at 


2ticL  SotUhiueAt 


HEATING  &  AIR-CONDITIONING 
EXPOSITION 


(under  the  auspices  of  ASHRAE) 


Dallas,  Texas  •  Feb.  1-4,  1960 


Memorial  Auditorium 


Held  in  conjunction  with 
the  semi-annual  meeting  of 
the  American  Society  of 
Heating,  Refrigerating  and 
Air-Conditioning  Engineers, 
this  important  exposition 
will  bring  an  unprecedented 
concentration  of  technical 
information  to  Pallas  .  .  . 
vital  information  you’ll 
need  to  keep  abreast  of  the 
changes  and  developments 
affecting  your  day-to-day 
operations. 


SEE  more  than  200  informative  displays 
covering  recent  progress  in  air  handling 
and  treating  equipment  as  well  as  re¬ 
frigeration. 

MEET  more  than  1000  technical  repre¬ 
sentatives  of  the  leading  manufacturers 
in  your  industry.' 

DISCUSS  with  them  how  their  new  prod¬ 
ucts  can  lead  to  bigger  profits  for  you. 
COMPARE  and  judge  at  first-hand  the 
relative  merits  of  competitive  products. 
DECIDE  which  of  them  can  best  suit  your 
needs.  0  am 


2njcLScfuXhu/eAt 

HEATING  A  AIR-CONDITIONING  EXPOSITION 

Manogamvnt:  Inlarnational  Exposition  Company,  Inc. 

4S0  Loxington  Avo.,  Now  York  17,  N.  Y. 
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BOOK  REVIEWS 

Publications  abstracted  in  this  deftartment 
should  be  ordered  direct  from  publisher. 

POCKET  MANUAL  ON  HEATING 

A  manual  that  has  found  a  place  on  the  desk  of  con¬ 
sulting  engineers  and  contractors  is  the  Dunham-Bush 
Pocket  Manual  of  Heating,  first  published  in  1922,  and 
the  previous  edition  published  in  1953. 

This  manual,  again  available,  contains  tables,  diagrams, 
piping  hookups  and  a  small  amount  of  text.  Subjects 
covered  are  wet  heating  systems,  unit  heaters,  specialties, 
control  equipment,  engineered  radiation,  special  purpose 
pumps  and  engineering  data. 

Dunham-Bush  Pocket  Manual  on  Heatinf'.  Paper  cover, 
4  X  6*34  inches,  273  pages.  Published  by  Dunham-Bush, 
Inc.,  W.  Hartford,  Conn.  Price,  $2.50. 

AIR  CONDITIONING 

While  many  hooks  on  air  conditioning  have  been 
written  for  the  undergraduate  and  graduate  engineering 
student.  Modern  Air  Conditioning  Practice,  by  Norman 
C.  Harris,  is  at  the  te<-hnical  institute  level.  The  author  is 
dean  of  vocational-iechnical  education  and  instructor  in 
engineering  at  Bakersfield  College. 

The  author  has  made  frequent  use  of  graphs  and  charts 
to  simplify  the  presentation  of  text,  and  the  mathematics 


requirement  has  purposely  been  kept  down  to  the  level  of 
intermediate  algebra. 

Aside  from  its  value  as  a  classroom  text,  it  will  be 
helpful  to  those  who  want  to  learn  about  air  conditioning 
without  having  had  any  formal  education  background 
in  mechanical  engineering. 

There  are  chapters  devoted  to  the  basic  principles  of 
heat  transfer  and  psychrometry,  air  conditioning  load 
analysis,  load  calculations,  equipment  selection,  air  con¬ 
ditioning  systems,  fundamentals  of  mechanical  refriger¬ 
ation,  and  refrigeration  system  equipment.  Covering  ap¬ 
plications  are  chapters  on  the  heat  pump,  air  distribution, 
control  systems  and  evaporative  cooling. 

Modern  Air  Conditioning  Practice,  by  N.  C.  Harris. 
Cloth  bound,  6x9  inches,  363  pages.  Published  by  Mc¬ 
Graw-Hill  Book  Co.,  330  W.  42nd  St.,  Netv  York  36, 
N.  Y.  Price,  $6.75. 


STEAM  POWER  PLANTS 

For  over  thirty  years,  Charles  D.  Swift,  mechanical 
engineer  with  ET>asco  Services,  Inc.,  has  been  active  in 
steam  power  plant  work.  His  years  of  experience  have 
been  made  available  in  his  book.  Steam  Power  Plants. 

The  text  covers  a  steam  plant  from  the  design  and 
construction  stage  through  the  steps  preparatory  to  start¬ 
ing,  organizing,  personnel  and  facilities,  starting  up  a  new 
plant  for  the  first  time,  development  of  operating  proce¬ 
dures,  and  arranging  the  necessary  test  routines  to  keep 
the  plant  operating  at  top  efficiency . 

The  author  also  covers  such  essential  components  as 


FIN-COMB 

a  practical 
fin  straightening  tool 


BY  WATSCO 


U.S.  PAT.  APPUED  POI 


FOR  STRAIGHTENING 
EVAPORATOR  AND 
CONDENSER  FINS 
IN  SECONDS 


FIN-COMB  is  made  of  tough  durable  nylon. 
The  tooth  depth  is  an  engineered  feature  that 
aids  in  straightening  the  most  stubborn  fins. 
FIN-COMB  is  designed  to  accommodate  units 
with  6,  7,  12  and  14  fins  per  inch.  Special  sizes 
can  be  made  to  specifications. 

No  More  Make  Shift  Tools  —  No  More  Knuckle 
Scraping  —  Simple  combing  action  makes  FIN- 
COMB  Quick,  Easy  and  Practical. 

Send  for  illustrated  brochure  Dept.  VJ 


YOU  CAN  BUY  AIR  FILTERS  WITH 
CONFIDENCE  FROM  MEMBERS  OF... 

The  Air  Filter 
Institute 

Box  9325,  Wothinglon  5,  D.  C 


Air  Dovicot,  Inc. 

IBS  Madison  Avonuo 
Now  York  16,  Now  York 

Air  FiHor  Corporation 
4554  W.  Wooiworih  Avonuo 
Milwoukoo  18,  Wisconsin 

Air-Moso  Corporation 
25000  Miios  Road 
Clovoland  28,  Ohio 

Amoricon  Air  FiMor  Co.,  Inc. 
215  Control  Avonuo 
louisvillo  9,  Kontucky 

Continontal  Air  Filtors,  Inc. 
2520  Holm  Stroot 
Louisvillo,  Kontucky 

Dollingor  Corporation 
1 T  Contro  Park 
Rochostor  3,  Now  York 

Drico  Industrial  Corporation 
too  Eighth  Stroot 
Passaic,  Now  Jorsoy 

From  Corporation 
Providonco  16,  Rhodo  Island 


Minnoapolis-Honoy  woll  Rogulator  Co. 
Minnoapolis  8,  Minnosota 

Owons-Corning  Fiborglos  Corporation 
1833  National  Bank  Building 
Tolodo  3,  Ohio 

Pittsburgh  Plato  Glass  Company 
Fibor  Gloss  Division 
Ono  Gotoway  Contor 
Pittsburgh  22,  Ponnsylvania 

Rosoorch  Products  Corporation 
1015  E.  Washington  Avonuo 
Madison  10,  Wisconsin 

^Tochnical  Filtor  Co. 

2719  South  Poplar  Avonuo 
Chicago  8,  Illinois 

Trion,  Inc. 

1000  Island  Avonuo 
McKoos  Rocks,  Ponnsylvania 

Vortox  Company 

121  S.  Aloxandor  Avonuo 

Claromont,  California 

Wostinghouso  Eloctric  Corporation 

Sturtovant  Division 

Hydo  Park,  Boston  36,  Massochusotts 
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turbines,  boilers,  auxiliaries,  electrical  apparatus,  water 
treating  equipment,  and  techniques  that  must  be  under¬ 
stood  in  order  to  follow  the  required  steps  for  organizing 
the  plant. 

Because  of  the  wide  subject  area  of  this  book,  general 
principles  have  been  presented  rather  than  a  multitude 
of  details  applicable  to  individual  items  of  equipment. 
Instruments,  safety  devices  and  electrical  equipment  are 
discussed. 

The  text  covers  all  classes  of  steam  boilers  and  steam 
electric  plants,  from  pressures  above  low  pressure  heat¬ 
ing  installations  up  to  supercritical  high  temperature 
installations. 

Steam  Power  Plants,  by  C.  D.  Swift.  Cloth  hound, 
6x9  inches,  491  pages.  Publisheil  by  McGraw-Hill  Book 
Co.,  330  W.  42nd  St.,  New  York  36,  N.  Y.,  Price,  $11.50. 

SOLDERING  MANUAL 

The  American  Welding  Society  Committee  on  Brazing 
and  Soldeiing,  under  the  direction  of  AWS  Technical 
Activities  Committee,  has  prepared  an  important  book 
titled  Soldering  Manual.  A  large  group  of  experts  asso¬ 
ciated  with  industrial  companies  and  research  centers  is 
credited  for  the  information  presented. 

The  text  is  divided  into  21  chapters,  covering  such 
subjects  as  general  information  on  solders,  fluxes,  joint 
design,  equipment  and  procedures,  inspection  and  testing, 
various  metals  and  alloys,  precious  metal  coatings,  and 
printed  circuits. 

.Soldering  Manual.  Cloth  bound,  6x9  inches,  170 


pages.  Published  by  American  Welding  Society,  33  W. 
39  St.,  New  York  18,  N.  Y.  Price,  $4  for  members  and 
$5  for  non-members. 

Stand\rd  for  Cf.ntrifuial  Liquid-Chilling  Pack¬ 
ages — Standard  550-59  on  centrifugal  liquid-chilling 
packages  is  published  by  Air-Conditioning  and  Re¬ 
frigeration  Institute.  This  Standard  does  not  apply  to 
liquid-chilling  packages  employing  reciprocating  com¬ 
pressors,  but  it  does  apply  to  both  open  and  hermetic 
centrifugal  compressors.  Air  Conditioning  and  Refrig¬ 
eration  Institute,  1346  Connecticut  Ave..  N.W.,  Washing¬ 
ton  6,  1).  C.  Price.  40  cents. 

Design  cf  a  Heat  Pump  Buried  Coil — As  the  result 
of  experiments  conducted  at  the  Texas  Engineering  Ex- 
permiment  Station,  Bulletin  139  was  prepared  by  Donald 
M.  Vestal,  Jr.,  and  Billie  J.  Fluker  on  The  Design  of  a 
Heat  Pump  Buried  Coil.  The  procedures  described  are 
based  upon  data  resulting  from  several  years  study  in¬ 
volving  natural  soils  and  three  buried  coils  of  different 
diameter.  Texas  Engineering  Experiment  Station,  College 
Station,  Tex.  Price,  $2. 

Hygienic  Guides — Four  new  hygienic  guides  have  been 
added  to  their  list  by  the  American  Industrial  Hygiene 
Association.  The  new  guides  are  on  Parathion;  DDT; 
Thorium  and  its  Compounds;  Teflon  TFE-Fluorocarbon 
Resins  and  Their  Decomposition  Products.  These  guides 
(Continued  on  page  158* 


NEW  FROM  A-J! 


No.  200  SERIES 
CEILING  DIFFUSERS 

with  18  different  deflection  patterns! 

Have  a  special  air  distribution  problem?  Solve  it  quickly, 
easily,  economically  with  an  A-J  No.  200  Series  Ceiling 
Diffuser. 

Extruded  aluminum  curved  blades  provide  maximum  air 
control  with  minimum  resistance.  Adjustable  face  bars 
are  wide  on  centers.  You  can  have  your  choice 
of  multiple  valves  (No.  230)  or  opposed  blade  dampers 
(No.  240).  Available  in  either  sturdy  steel  or  extruded 
aluminum  frames.  Platinum  enamel  is  standard  finish. 

Write  for  FREE  copy  of  our  catalog. 

S««  us  at  Booth  1100 

2nd  Southwestern  Heating  and  Air-Conditioning  Exposition 
February  1-4 
Doilos,  Texas 


A-J  200  BF 


A-1  Manufacturing  Cn. 


3601  fast  10  Street  Keetes  City  27,  Mltseeri 
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A  Few  of  MANY  Reosons: 

•  Operating  Life  Is  Practically  Unlimited 

A  PERMANENT  Alnico  magnet,  lo¬ 
cated  outside  the  float  chamber,  links 
boiler  water  level  and  electrical  con¬ 
trols.  This  simpler  magnetic  link 
eliminates  mechanical  parts  subject 
to  wear  and  fatigue  failure.  Pioneered 
and  perfected  by  Magnetrol. 

•  Customized  Corrosion  Control 

Floats  can  be  fabricated  from  a  vari¬ 
ety  of  materials  to  meet  any  "special” 
local  corrosion  problems.  Type  304 
stainless  steel  floats  have  proven  over 
the  years  to  have  the  greatest  all- 
around  corrosion  resistance,  and  so 
are  furnished  as  standard. 

•  “No-Scale”  Float  Chamber  Liner 

Exclusive  self-cleaning  brass  liner 
actually  "flexes”  off  corrosion  —  pre¬ 
vents  scale  growth  and  "sticking”  of 
float. 

•  Up  to  Three  Switches— 

an  Exclusive  Safety  Feature 

Only  MAGNETROL  design  can  pro¬ 
vide  up  to  three  completely  separate 
switch  mechanisims,  each  operating 
at  its  own  level,  in  a  STANDARD 
control.  Use  extra  switch  for  "stand¬ 
by”  pump  for  emergency  use;  or 
alarm  BEFORE  fuel  cut-off;  or  high 
level  alarm ;  etc. 

•  Least  Maintenance 

Once-a-shift  blow  down  and  once-a* 
mon*h  visual  inspection  of  switch 
housing  are  only  regular  maintenance. 
Built  SAFE,  Magnetrols  stay  SAFK 


A  mognwtic  tlttv#,  roistd 
ond  lowwrtd  within  o  non* 
mognotic  tubo,  "fripw*  or  ro* 
loofttt  on  Alnico  pormonont 
rnogntt  ottochod  to  o  mor* 
cury  twitch,  fioticolly,  thit 
it  Mognotrol. 


We  offer  STA>J1>ARJ>  Ma»znetroI  Boiler  Water  Lt-vel  Controls 
for  service  at  U^mpciatures  U|)  to  750® F..  at  preisaures  up  to 
600  psi.,  of  sinRle  staKe  or  multi-level  sta^ze  service  with  up 
to  three  f^mrate  switching  actions.  S|>ecial  units  available 
for  more  extreme  requirements. 


MAGNKTROL,  Inc. 

r*  MAONiTROl,  Inc.,  2106  S.  Marthnll  Uvd.,  CUcogn  23.  III.  8 

I  OMtlnmen:  Plence  tend  me  Cetalsg  Section  HI  end  full  informetioa 
I  OB  Magnetrol  Boiler  Water  Level  Controls. 

I  '  **■■■  _ — 

I  Cemgeny _  . 

I  Addoooa^^ _ _ _  _ 

j  ^**r  _ Stale _ 
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cover  information  on  toxicity,  evaluation  of  exposure, 
control  measures,  and  medical  procedures  to  be  followed 
in  the  treatment  of  persons  suffering  from  over-exposure. 
American  Industrial  Hygiene  AsstK-iation,  14125  Prevost, 
Detroit  27,  Mich.  Price,  25  cents  each  subject. 

Patknts  AM)  Inventions — A  special  booklet  of  inter¬ 
est  to  inventors  and  others  has  been  issued  by  the  Patent 
Office  of  the  U.  S.  Department  of  Commerce  to  help  in¬ 
ventors  in:  1.  Deciding  whether  to  apply  for  a  patent; 
2.  Obtaining  patent  protection;  3.  Determining  how  to 
promote  inventions.  This  booklet  presents  important  basic 
information.  Superintendent  of  Documents,  U.  S.  Gov¬ 
ernment  Printing  Office,  Washington  25,  D.  C.  Price.  15 
cents. 


Correction 

There  has  been  a  transposition  of  two  illustrations  in 
the  article.  Suction  Line  Piping  Hookup  to  Parallel  Com¬ 
pressors,  by  J.  R.  Harnish  in  the  December,  1959  issue. 
Illustrations  for  Figs.  1  and  2  are  transposed  in  the 
article. 


COMING  EVENTS 

Where  listed,  names  or  titles  of  individuals  are 
those  from  whom  further  information  is  available 


ASHRAE  MEETING— Semi  -annual  meeting  of  the  American  Society 
of  Heating.  Refrigerating  and  Air-Conditioning  Engineers,  and  the 
2nd  Southwest  Heating  and  Air-Conditioning  Exposition,  sponsored 
by  ASHRAE.  in  Dallas.  Tex.  The  meeting  will  be  at  the  Baler  and 
Adolphus  Hotels,  and  the  Exposition  in  the  Memorial  Auditorium. 

Secretary  of  the  Society.  62  Worth  St..  New  York  13,  N.  Y. . 

. FEBRUARY  1-4,  I960. 

ISA  INSTRUMENT-AUTOMATION  EXHIBIT— ISA  Instrument 
Automation  Conference  and  Exhibit,  at  the  Houston  Coliseum, 
Houston,  Tex.  W.  H.  Kushnick,  executive  director.  Instrument  Society 
of  America,  313  Sixth  Ave.,  Pittsburgh  22,  Pa . 

. FEBRUARY  1-5,  1960. 

INDUSTRIAL  VENTILATION  CONFERENCE— The  9lh  Annual 
Industrial  Ventilation  Conference,  co-sponsored  by  the  Division  of 
Occupational  Health  of  the  Michigan  Department  of  Health,  and 
the  College  of  Engineering.  Michigan  State  University,  at  the  Kellogg 
Center  for  Continuing  Education.  Michigan  State  Univeislty  East 
Lansing,  Mich.  Write  to  the  University  for  details . 

. FEBRUARY  15-18,  1960. 

LUBRICATION  SYMPOSIUM— ASM  E  Lubrication  Symposium,  at 
the  Engineering  Societies  Building.  New  York,  N.  Y.  Secietary, 
American  Society  of  Mechanical  Engineers.  29  W.  39th  St.,  New 
York  18,  N.  Y . MARCH  14-15,  1960. 


CORROSION  ENGINEERS  SHOW— Annual  conference  and  corro¬ 
sion  show  of  the  National  Association  of  Corrosiqn  Engineers,  at 
the  Dallas  Memorial  Auditorium,  Dallas.  Tex.  Secretary  of  the 
Association,  1061  M  &  M  Building,  Houston  2,  Tex . 

. MARCH  14-18,  1960. 

FIRST  NATIONAL  ELECTRIC  HOUSE  HEATING  EXPOSITION. 

sponsored  by  the  National  Electrical  Manufacturers  Association,  at 
the  Sherman  Hotel,  Chicago.  R.  D.  Smith,  secretary  of  the  Asso¬ 
ciation.  155  East  44th  St.,  N.  Y.  17.  N.  Y . MARCH  21-23,  1960. 

AMERICAN  POWER  CONFERENCE— 22nd  annual  American 
Power  Conference,  sponsored  by  Illinois  Institute  of  Technology,  in 
cooperation  with  many  technical  societies  and  educational  institu¬ 
tions.  at  the  Hotel  Sherman,  Chicago,  III.  R.  A.  Budenholzer,  con¬ 
ference  director.  Mechanical  Engineering  Department  of  the  Insti¬ 
tute.  3300  Federal  St.,  Chicago  16.  Ill . MARCH  29-31,  1960. 
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GAMA  MEETING— Annual  Meatinq  of  the  Gai  Appliano  Manu 
facturers  Association,  at  The  Greenbrier.  White  Sulphur  Springs. 
West  Va.  H.  Leigh  Whitelaw,  managing  director  of  the  Association, 
60  E.  42nd  St..  New  York.  N.  Y . MARCH  30-APRIL  1.  I960. 


NUCLEAR  CONGRESS— Sixth  NucI  ear  Congress,  sponsored  by  the 
Engineers  Joint  Council  and  the  Instrument  Society  of  America,  to 
be  held  in  New  York  City.  Headquarters  to  be  announced  later. 
Director  of  Technical  and  Educational  Services,  ISA,  313  Sixth  Ave.. 
Pittsburgh  22,  Pa . APRIL  3-8,  I960. 

OHI  EXPOSITION  AND  CONVENTION— 23rd  National  Oil  Heat 
and  Air  Conditioning  Exposition,  at  the  New  York  Coliseum,  held 
concurrently  with  the  28th  annual  convention  of  OHI,  at  the  Park- 
Sheraton  Hotel,  New  York  City.  Secretary,  Oil  Heat  Institute  of 

America,  Inc.,  500  Fifth  Ave.,  New  York  36,  N.  Y . 

. APRIL  4-7,  I960. 


RRI  SPRING  CONFERENCES — Building  Research  Institute  Spring 
Conferences  at  Statler  Hilton  Hotel,  New  York,  N.  Y.  Harold  Horo¬ 
witz,  Assistant  Director  for  Technical  Programs,  Building  Research 
Institute,  2101  Constitution  Ave.,  Washington  25,  D.  C . 

. APRIL  19-21,  I960. 


ASME-SAM  CONFERENCE— ASME-SAM  Ivtanagement  Confer¬ 
ence,  at  the  Statler  Hilton  Hotel,  New  York,  N.  Y.  Secretary, 
American  Society  of  Mechanical  Engineers,  29  W.  39th  St.,  New 
York  18,  N.  Y . APRIL  21-22,  I960. 

WELDING  SOCIETY  MEETING— 41st  Annual  Meeting  and  Weld 
ing  Exposition  of  the  American  Welding  Society  in  Los  Angeles 
Calif.  Headquarters  to  be  announced  later.  A.  L.  Phillips,  secretar* 
of  the  Society,  33  W.  39th  St.,  New  York  18,  N.  Y . 

. APRIL  25-29,  I960 


WESTERN  EXPOSITION— Third  Western  Air  Conditioning,  Heat¬ 
ing  Ventilating  and  Refrigeration  Exhibit  and  Conference,  at  Shrine 
Exposition  Hall,  Los  Angeles,  Calif.  F.  J.  fabery.  exhibit  manager, 
3443  S.  Hill  St.,  Los  Angeles  7,  Calif.  Exhibit  sponsored  by  Westerr 
Air  Conditioning  Industries  Association . APRIL  27-30,  I960 

METAL  EXPOSITION  &  CONGRESS— 2nd  Southwestern  Metal 
Exposition  &  Congress,  at  State  Fair  Park.  Automobile  Building, 
Dallas,  Tex.  C.  L.  Wells,  exposition  manager,  American  Society  for 
Metals.  7301  Euclid  Ave.,  Cleveland  3,  Ohio . MAY  9-13,  1960. 

ISA  CONFERENCE  AND  EXHIBIT— ISA  Instrument-Automation 
Conference  and  Exhibit,  at  Brooks  Hall,  San  Francisco.  Calif.  W.  H. 
Kushnick,  executive  director  of  the  Instrument  Society  of  America 
313  Sixth  Ave.,  Pittsburgh  22.  Pa . MAY  9-13,  I960. 


Take  a  look  at  a 


TRULY  ADJUSTABLE 


Diffuser _ 


You  Git  Bettor  Air 
with  AGITAIR  __ 


Adjusted  for  horizonlol  discharge 
ond  downward  projection. 


DESIGN  ENGINEERING  SHOW— ASM E  Design  Engineering  Con¬ 
ference  and  Show,  at  the  Statler  Hilton  Hotel,  New  York,  N.  Y. 
Secretary,  American  Society  of  Mechanical  Engineers,  29  W.  39th 
St.,  New  York  18,  N.  Y . MAY  23-26,  I960. 


SAE  MEETING— Su  mmer  meeting  of  the  Society  of  Automotive 
Engineers,  at  the  Edgewater  Beach  Hotel,  Chicago,  III.  Secretary  of 
the  Society,  29  W.  39th  St.,  New  York,  N.  Y.  ...JUNE  5-10,  I960. 

I-B-R  MEETING— A  nnual  meeting  of  The  Institute  of  Boiler  and 
Radiator  Manufacturers,  at  the  Seaview  Country  Club,  Absecon, 
N.  J.  Secretary  of  the  Institute,  60  E.  42nd  St.,  New  York,  N.  Y. 

. WEEK  OF  JUNE  6,  I960. 


NDHA  MEETING^Annual  meeting  of  the  National  District  Heat¬ 
ing  Association,  at  Grove  Park  Inn.  Asheville,  N.  C.  Secretary  of 
the  Association,  827  N.  Euclid  Ave.,  Pittsburgh  6,  Pa . 

. JUNE  6-9,  I960. 


ASHRAE  MEETING— —Annual  meeting  of  the  American  Society  of 
Heating,  Refrigerating  and  Air-Conditioning  Engineers,  Inc.,  at  Royal 
York  Hotel,  Vancouver,  B.  C.,  Canada.  Secretary  of  the  Society  62 
Worth  St.,  New  York  13.  N.  Y . JUNE  13-15,  I960. 

(Concluded  on  page  160) 


Here's  a  distinctively  different  diffuser  with  a 
radically  new  means  of  controlling  air  direction 
at  four  different  angles  of  discharge  simul¬ 
taneously.  Without  changing  the  position  of  the 
spinnings,  AGITAIR  "OA"  diffusers  can  be  ad¬ 
justed  to  put  the  cir  where  you  want  it  in  one, 
two,  three  or  four  directions . . .  after  installation. 
Result:  Segmentized  .  .  .  positive  adjustability 
with  Finger-Tip  Air  Direction  Control. 

Write  for  Bulletin  C-lOl 

Conloini  compItiG  dato.  p«rformoncG  charts, 
conttrttction  dGtoils,  Gfc. 
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ASTM  MEETING— Annual  meeting  of  the  American  Society  for 
Testing  Materials,  at  the  Chalfonte-Haddon  Hall,  Atlantic  City.  N.  J. 
Secretary  of  the  Society,  1916  Race  St.,  Philadelphia  3.  Pa . 

. JUNE  26-JULY  1.  1T*0. 


CONGRESS  ON  OCCUPATIONAL  HEALTH— 13th  International 
Congress  on  Occupational  Health,  at  the  Waldorf  Astoria  Hotel, 
New  York  City.  James  W.  Muckell,  executive  secretary,  Room  415, 
527  Madison  Ave.,  Nevtr  York  22.  N.  Y . JULY  25-29,  1960. 


ISA  EXHIBIT  AND  MEETING— ISA  Instrument-Automation  Con¬ 
ference  and  Exhibit,  in  conjunction  with  the  15th  annual  meeting,  at 
the  Coliseum,  New  York,  N.  Y.  W.  H.  Kushnlck,  executive  director. 
Instrument  Society  of  America,  313  Sixth  Ave.,  Pittsburgh  22,  Pa. 

. SEPTEMBER  26-30,  1960. 


CORPORATION 

ELECTRONIC  DIVISION /racine,  Wisconsin 


Canadian  Degree-Days  for  November,  1959* 


Calgary,  Alta .  1234 

Charlottetown,  P.  E.  I.  .  .  776 

Crescent  Valley,  B.  C.  .  .  1116 

Edmonton,  Alta .  1264 


2230 

1640 

2000 

2410 

2280 

2550 

1404 

1480 

1970 

1760 

1650 

2070 

1750 

1540 

2320 

1930 

2410 

1830 

2460 

2460 

1396 

1310 

1240 

1310 

2252 


1 1 10 
850 
990 
1220 
1170 
1300 
745 
840 
1070 
910 
910 
1080 
970 
820 
I  I  10 
990 
1290 
830 
1320 
1270 
777 
650 
600 
780 
1255 


2546 

1566 

2266 

2617 

2492 

2779 

1262 

1558 

2202 

1664 

1651 

2245 

1810 

1772 

2571 

2002 

2754 

1673 

2764 

2689 

1404 

1403 

1426 

1390 

2673 


Fort  William,  Ont .  1398 


Grande  Prairie,  Alta.  ...  1360 

Halifax,  N.  S .  639 

London,  Ont .  918 

Medicine  Hat,  Alta .  1181 

Moncton,  N.  B .  816 

Montreal,  P.  Q .  936 

North  Bay,  Ont .  1207 

Ottawa  Ont .  1001 

Penilctcn  B.  C .  962 
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NEW  DESIGN 

Medium  duty  welded  steel  pulley 
combines  strength  features  of  cast 
iron  with  low  cost  of  welded  steel. 

Feofurei  include: 

1.  Rolled  steel  flange  lochs  In  groove 
angle. 

2.  Hud  multl-swaged  for  high  torque 
strength. 

3.  Wide  spohe,  deep  embossments  for 
overall  strength. 

4.  Wider  contact  surface  holds  wheel 
from  flexing. 

PLUS  many  other  features  in  this  low 
cost  pulley.  Available  in  all  popular 
sizes. 

SEE  THIS  PULLEY  AT  BOOTH  729 
at  S.W.  Heatina  and '  Air  Conditioning 
Exposition  at  Dallas,  Texas,  Feb.  1  to  4. 

BARKE  PRODUCTS  INC. 

501  Vineland  Rd.,  Bay  Village,  Okie 


Now,  for  the  first  time,  you  can  sell 
and  install  a  really  practical  electronic 
air  cleaner  at  a  high  volume  price. 
Health-Air  has  no  peer  in  the  field 
today.  A  3-stage  unit  (mechanical  filter 
for  large  particles,  electrostatic  filter 
for  fine  particles  and  charcoal  filter 
for  smells,  gases,  smoke,  etc.)  which 
can  be  installed  in  the  return  side 
of  a  furnace  or  air  conditioner  for 
heating  or  cooling  before  recirculation. 
Every  household  is  a  pros(>ect. 

Saves  on  heating  bills,  keeps  air  in 
homes  clean  and  pure.  Wonderful 
relief  for  hay-fever  or  allergy  sufferers. 

Write  today  for  all  the  facts. 
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TO  HELP  YOU  IN  YOUR  WORK 


DO  YOU  DESIGN  HEATING  SYSTEMS? 

Save  time,  save  work.  Keep  up-to-date  with  the  developments 
in  your  field  with  authoritative  references  like  these. 

HANDBOOK  OF  AIR  CONDITIONING.  HEATING  AND  VENTILATING. 
Edited  by  Clifford  Strock.  1094  pages,  318  tables,  598  illustrations.  A  wealth  of 
working  data  for  design  engineers  in  air  conditioning,  heating,  ventilating,  piping 
and  plumbing  and  related  fields.  Solves  work  problems  with  easy-to-find,  dependable 
information.  347  pages  are  devoted  to  heat  and  heat  transmission  and  cover  subjects 
such  as:  fuels  and  combustion;  heat  transfer  by  radiation,  convection  and  conduction; 
climatic  data  and  maps;  winter  design  temperatures;  the  degree-day;  heat  loss 
estimating;  window  condensation;  steam  and  hot  water  systems;  boiler  ratings; 
service  hot  water  supply  systems;  flash  steam  calculations;  warm  air  heating.  $13.00 

HIGH  TEMPERATURE  WATER  SYSTEMS.  By  Owen  S.  Lieberg.  224  pages,  109 
illustrations.  The  principles,  design,  operation  and  economics  of  high  temperature 
water  systems  (HIW).  Contains  the  original  design  data,  tables,  graphs  and  speci¬ 
fications  used  successfully  in  some  of  the  largest  systems  now  In  operation.  The  ideal 
working  guide  features  a  step-by-step  procedure  for  the  design  of  a  typical  HTW 
system.  It  covers:  pressurization;  selection  of  pumps,  boilers  and  valves;  piping; 
controls;  space  and  process  heating  with  HTW;  applications;  and  an  entire  specifica¬ 
tion  for  an  HTW  boiler  and  auxiliaries.  $tL50 

DESIGN  OF  HEATING  AND  VENTILATING  SYSTEMS.  By  F.  W.  Hutchinson. 
320  pages.  96  full-page  working  charts  give  direct  solutions  to  problems  of  heating 
and  ventilating  involving  load  determination,  duct  design,  panel  heating,  solar 
heating  and  combustion  analysis.  Explanatory  text,  design  examples  and  solutions 
accompany  each  chart.  DESIGN  OF  AIR  CONDITIONING  SYSTEMS.  236  pages. 
By  the  same  author.  Treats  the  problems  of  cooling  in  the  same  manner  as  its 
companion  book.  Features  115  full-page  working  charts  that  solve  air  conditioning 
design  problems  directly.  Like  DESIGN  OF  HEATING  AND  VENTILATING 
SYSTEMS,  background  text,  examples  and  solutions  accompany  each  chart. 

Each  book  $7.00,  set  of  both  $12.30 

WINTER  AIR  CONDITIONING.  By  S.  Konzo,  J.  R.  Carroll  and  H.  D.  Barelthcr. 
640  pages,  300  illustrations.  Explains  the  why  and  how  of  controlled  distribution 
of  heat  and  humidity  in  small  buildings  and  homes.  Covers:  temperature  scales,  how 
to  read  tables  and  curves,  heating  plans,  house  construction,  heat  loss  calculations, 
heat  generation,  boilers,  furnaces,  radiators,  convectors,  and  all  types  of  warm  air 
and  hydronic  systems.  Includes  such  working  data  as  heat  loss  factors  for  various 
walls;  degree-days;  how  to  estimate  fuel  consumption;  duct  design;  and  much  more. 
Tells  how  to  tailor  systems  to  the  needs  of  individual  buildings.  SUMMER  AIR 
CONDITIONING.  560  pages,  266  illustrations.  By  the  same  authors.  This  bask 
what-how-and-why  book  on  residential  air  conditioning  is  a  training  and  reference 
book  for  all  who  design,  sell,  install,  or  operate  air  conditioning  systems  and  equip¬ 
ment  for  houses  and  small  buildings.  Like  its  companion  volume,  it  contains  exercises 
for  each  chapter  to  help  check  reader’s  understanding. 

Each  b^k  $8.00,  set  of  both  $15.00 

RADIANT  HEATING.  By  T.  Napier  Adlam.  Second  Edition.  504  pages,  337 
illustrations.  Contains  basic  information,  design  formulas  and  working  data  includ¬ 
ing  a  step-by-step  procedure  for  designing  effective  systems.  All  formulas  have  been 
reduced  to  simplest  terms  and  are  accurate  for  all  practical  requirements.  Simple, 
easy-to-use  charts  give  most  of  the  essential  design  data  without  calculation.  $6.00 

SNOW  MELTING.  By  T.  Napier  Adlam.  224  pages,  189  Illustrations.  The  steps 
in  planning,  designing,  building  and  operating  snow  melting  systems  of  all  sizes 
and  types  are  covered.  Time-saving  charts,  tables  and  graphs  give  all  the  necessary 
data,  and  simplify  every  step.  $4.50 
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•  Yarway  Gun-Pakt 
Joints  are  serviced 
in  the  line  under 
full  steam  pressure. 

O  Costly  shutdowns 
eliminated. 

•  Maintenance 
records  show  1 
manhour  per  year 
Ijer  joint. 

9  Fewer  expansion 
joints  needed  per 
length  of  pi{)eline 
with  Gun-Pakt. 
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Free  Inspection  Plan.  If  I  decide  to  keep 
it  1  will  send  within  five  days:  □  Pay¬ 
ment  in  full,  including  postage,  or 
□  Initial  payment  of  $5.00.  (This  offer 
applies  in  U.  S.  and  Canada  only) 


AIR  CONDITIONING  HEATING  AND  VENTILATING'S 


DfQUlRT  8EHVICE  FOB  ADVEBTBED  PRODUCTS 


SAFETY  VALVES  AND  CONTROLS  .... 

for  the  plumbing  and  heating  industry 
are  made  by  Watts  Regulator  Company, 
world’s  largest  producer  of  these  items, 
with  over  100  automatic  machines  ready 
to  serve  you.  Information  available. 
Inside  Front  Cover  Item  200 


Use  this  Digest  to  locate  and  refer  to  the  advertisements  in  which  you  are 
particularly  interested,  then  fill  out  and  mail  a  prepaid  multipurpose  postcard, 
either  of  two  that  appear  on  the  yellow  page  following,  to  request  further 
Information  from  manufacturers. 


STEAM  HUMIDIFIERS  . 

designed  by  Armstrong  make  excellent 
additions  to  air  conditioning  systems. 
Since  they  utilize  dry  steam,  they  do  not 
create  moisture  and  corrosion  problems 
common  with  some  methods.  No  lag 
in  response  to  humidity  control.  Bulletins 
available. 

Page  1  Item  201 


HEATING  AND  COOLING  LINE . 

available  from  Warren  Webster.  Year- 
round  air  conditioners  are  compact, 
cabinet-type,  in-wall  units.  They  require 
no  central  system  for  cooling.  Walvector 
and  baseboard  installations  provide 
healthful  wall-to-wall  steam  or  hot  water 
heating  for  every  application.  Steam 
heating  products  include  thermostatic 
trans  for  low  and  high  pressure  vapor 
and  steam  heating,  radiator  valves  and 
floats,  drip  traps,  etc.  Information  avail¬ 
able. 

Page  2  Item  202 


HYDRAULIC  CEMENT  LINING . 

called  Pre-Krete  for  steel  storage  water 
heaters  resists  rust  and  corrosion.  Does 
not  chip,  crack  or  flake  at  temperatures 
to  900  deg.  F.  Available  from  Patterson- 
Kelley,  a  Pre-Krete  lined  water  heater 
costs  only  slightly  more  than  a  plain 
steel  heater  but  lasts  twice  as  long.  May 
be  applied  to  corroded  steel  vessels  for 
long,  new  life.  Catalogs  available. 

Pages  4-5  Item  203 


COFFER  TUBING  LINE . 

available  from  Reading  Tube  includes; 
Lektroneal  copper  tube;  Lektroseal  cop¬ 
per  refrigeration  tube:  Readi-Fin  finned 
copper  tube;  and  Mackenzie  Wilton  pre¬ 
cision  copper  tube.  Also  commercial 
cooper  tube,  red  brass  and  copper  pipe. 
Information  is  available. 

Page  7  Item  204 


SOLDER  END  VALVES . 

are  offered  in  the  Jenkins  Valves  line, 
along  with  socket  ends,  screwed  ends, 
and  whatever  the  job  calls  for.  Folder 
offered  describes  the  whole  quality  line 
of  globes,  gates,  and  checks  to  cover  all 
needs. 

Page  11  Item  205 


ERECT  TOWER  EVERY  THREE  DAYS  . . . 

is  boast  of  Fluor  Products  Company, 
which  places  over  40  years  of  cooling 
tower  experience  at  your  service  to  pro¬ 
vide  for  air  conditioning  and  refrigera¬ 
tion  systems.  A  brochure  is  available  that 
shows  why  Fluor  Towers  mean  more 
efficient  operation. 

Page  13  Item  206 


FREASSEMBLED  COFFER  TUBE . 

makes  for  cost  and  time  saving  installa¬ 
tion.  Anaconda  copper  tube  and  solder- 
joint  fittings  for  drainage  lines,  with 
plumbing  trees  than  can  be  assembled  in 
the  shop  or  at  the  job,  guarantee  con¬ 
struction  schedules  are  maintained.  Com¬ 
plete  information  is  available  including 
bulletin  on  cast  drainage  fitting  for  back- 
to-back  waste  lines. 

Page  15  Item  207 


SMALL  PACKAGE  FIRING . 

with  Petro  boiler-burner  units  avoids 
wasteful  use  of  boiler  capacity.  Fuel  is 
automatically  selected  by  weather.  Units 
switch  from  gas  to  oil  when  outdoor 
temperature  falls  to  20  deg  F,  relieving 
gas  lines  of  extra  load  during  periods 
of  peak  demand,  often  resulting  in  lower 
gas  rate.  No  stack  needed.  Literature  and 
specifications  offered. 

Page  25  Item  209 


THERMOSTATIC  EXPANSION  VALVES  . 

manufactured  by  Sporlan  are  covered  in 
new  bulletin.  This  line  has  been  con¬ 
stantly  improved,  the  company  chalking 
up  many  firsts,  including  replaceable 
power  element  and  replaceable  parts  back 
in  1934  to  the  addition  of  a  flow  master 
element  in  1948  and  a  level  master  con¬ 
trol  in  1951. 

Page  28  Item  210 


ZONE  CONTROL  CABINETS . 

from  Buffalo  Forge  Co.  simplify  your 
air  conditioning  installations.  Quiet,  high¬ 
ly  efficient  units  provide  varying  degrees 
of  conditioned  air  for  several  zones. 
Bulletin  is  offered. 

Page  29  Item  211 


AIR  COOLED  CONDENSER . 

— the  Aircon  by  McQuay — provides  the 
ultimate  in  flexibiliy  by  combining  re¬ 
frigerant  condensing  with  heating  and 
ventilating.  May  also  be  used  for  ex¬ 
haust  ventilation,  saving  both  time  and 
money  in  installation,  maintenance,  and 
operating  costs.  Installed  indoors  or  out¬ 
doors.  Information  available. 

Page  30  Item  212 

FINEST  QUALITY  BOILERS . 

have  been  produced  by  Orr  &  Sembower 
for  75  years.  The  company  promises 
that  its  Powermaster  packaged  boilers 
and  fuel  burning  systems  will  meet  the 
same  high  standards  of  performance  and 
reliability  in  the  future.  Information 

available. 

Page  31  Item  213 

GAS  AIR  CONDITIONING . 

will  be  installed  in  Akron’s  luxurious 
Carlton  House,  marking  the  largest  in¬ 
dividual  use  of  gas  air  conditioning 

units  in  a  single  apartment  house.  Sum¬ 
mer  cooling  and  winter  heating  will  be 
provided  'for  the  suites  by  fifty-eight  3  Vi 
and  5-ton  Arkla-Servcl  Sun  Valley  units. 
Information  available. 

Pages  32-33  Item  214 

NEW  F.O.S.  VALVE . 

offered  by  Alco  is  engineered  with  the 
solenoid  pilot  stop  valve  as  an  integral 
part  of  the  P.O.  valve.  Capacities  of 
20-200  tons  with  Refrigerants  12  and 
22.  Assembly  is  engineered  for  wide  load 
applications,  is  particularly  recommended 
for  refrigeration  systems  having  capacity 
reduction.  Insures  positive  liquid  shut 
off.  Specifications  offered. 

Page  34  Item  215 

BASHFUL  AIR<«OOLED  CONDENSER  . . 

is  so  called  because,  with  its  vertical  air 
discharge,  it  is  so  low  and  quiet  that  one 
hardly  knows  it’s  there.  Product  of  Hal¬ 
stead  &  Mitchell,  it  is  available  in  5  to 
100  tons.  Fins  spaced  wide  to  prevent 
clogging  by  air-bome  dirt.  Multiple  cir¬ 
cuiting  available  at  no  extra  cost.  Bulletin 
offered. 

Page  35  Item  216 
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CIRCULATING  PUMPS  . 

from  Bell  &  CJossett  Co.  arc  designed  and 
built  specifically  to  serve  the  exacting 
needs  of  circulated  water  heating  and 
cooling  systems.  Outstanding  character¬ 
istic  is  their  quietness.  Information  is 
available. 

Page  39  Item  217 


ZONING  VALVE . 

offered  by  Heat-Timer  has  100%  shut¬ 
off  for  positive  temperature  control  on 
steam,  hot  and  chilled  water  systems. 
New  brrK'hure  containing  layouts,  appli¬ 
cations.  customer  benefits,  technical  data, 
and  prices  is  available. 

Page  ^0  Item  218 


AIR  CONDITIONING,  HEATING  AND 
REFRIGERATION  EQUIPMENT . 

offered  by  York  Corporation  is  described 
in  insert  advertisement  following  page 
40.  For  complete  information  on  the 
products  mentioned  therein,  circle  the 
appropriate  inquiry  numbers  below: 
.3-pipe  Hi-I  induction  system  Item  267 
Compound  air  source  heat  pump 

Item  268 

I  ithium  bromide  absorption  system 

Item  269 

Hermetic  Turbopak  water  chiller 

Item  270 

Central  station  air  conditioning  units 

Item  271 

Packaged  commercial  air  condition¬ 
ers  Item  272 

Residential  heating  and  air  condi¬ 
tioning  Item  273 

Room  air  conditioners  Item  274 

Ice-making  equipment  Item  275 

Other:  use  coupon  in  advertisement 


TWO  HEATING  PUMP  BULLETINS  .... 

are  offered  by  Skidmore  Corp.,  describ¬ 
ing  its  redesigned  duplex  and  single  unit 
vertical  type  pumps  and  economy  HS 
pump.  One  of  these  must  be  just  right 
for  your  application.  Complete  engi¬ 
neering  data  is  also  available. 

Page  53  Item  220 


NEW  CONTROL  RELAY  . 

by  Allen-Bradley  is  called  the  Bulletin 
700  Type  BR.  Contacts  can  be  arranged 
for  either  normally  open  or  normally 
closed  operations  and  any  changeover 
in  the  field  can  be  made  in  seconds  with 


a  screwdriver.  Ideal  for  use  on  automatic 
machines  where  control  functions  are 
frequently  altered  to  meet  production 
changes.  Full  details  offered. 

Page  54  Item  221 


SUPER-DRY  REFRIGERANTS  . 

sold  under  the  Genetron  label  are  guar¬ 
anteed  to  have  exceptionally  low  moisture 
content,  to  be  noncorrosive  to  standard 
equipment  materials,  non-toxic,  nonflam¬ 
mable.  stable,  and  safe.  Critical  and 
freezing  points  are  well  outside  the  range 
of  operating  uses.  -Freely  interchangeable 
with  comparable  fluorinated  hydrocar¬ 
bons  meeting  the  same  strict  refrigerant 
specifications.  Information  available. 
Page  55  Item  222 


OPEN-TYPE  MOTORS  . 

tradenamed  Super-Seal  by  Allis-Chalmers 
may  be  choked  in  a  tornado  of  abrasive 
dust,  frozen  for  weeks  at  75  deg  C  below 
zero,  and  buried  in  thick,  sluggish  mud. 
but  will  keep  going,  thanks  to  special 
insulations  that  provide  endurances  that 
even  enclosed  motors  cannot  match.  Data 
available. 

Page  56  Item  223 


MULTI-DRIVE  COMPRESSORS . 

from  Brunner  of  Dunham-Bush  feature 
specification  flexibility.  New  line  can 
satisfy  fully  any  compressor  requirement. 
Direct-drive  models,  hermetically  sealed 
units,  and  belt-driven  models  available. 
Constructed  only  of  the  highest  grade 
materials,  equipped  with  built-in  capacity 
control,  oil  control  valves,  replaceable 
cylinders,  in  7'/i  to  100  hp.  Bulletin 
offered. 

Page  57  Item  224 


AUTOMATIC  URINAL  PLUSHER . 

called  the  Sloan  Flushing  System  is  used 
in  public  and  semi-public  toilet  rooms, 
eliminating  the  need  of  user  operation, 
encouraging  better  housekeeping,  and 
assuring  more  hygienic  conditions.  Elec¬ 
tric  clock  timing  of  motor  operator.  In¬ 
formation  available. 

Page  58  Item  225 


ELECTRONIC  AIR  CLEANING . 

is  accomplished  completely  automatically 
with  Westinghouse  units.  One  merely 
pushes  a  button  or  sets  a  clock,  then 
the  self-contained  unit  maintains  top 
cleaning  efficiency  without  manual  atten¬ 


tion.  Efficiencies  up  to  97%.  Air  velocities 
up  to  600  fpm.  Air  capacities  from  1920 
to  28,8(X)  cfm.  Information  available. 
Page  59  Item  226 


PNEUMATIC  CONTROL  . 

for  the  new  Time  and  Life  Building  in 
New  York's  Rockefeller  Center  is  sup¬ 
plied  by  Johnson  Service  Co.  It  will 
supervise  over  1.5  million  sq  ft  of  air 
conditioned  office  space.  Company’s 
specialized  organization  offers  experience 
that  is  unmatched  in  the  industry.  In¬ 
formation  available. 

Page  60  Item  227 


DUAL-DUCT  AIR  CONDITIONING  _ 

provides  year-round  comfort  in  one 
system.  Buensod-Stacey  products  cool, 
heat,  humidify,  and  dehumidify  through 
every  season  of  the  year.  The  only  all-air 
method  which  does  not  require  any 
seasonal  change  in  method  of  operation. 
For  office  buildings,  hospitals,  institutions, 
and  hotels.  Information  available. 

Page  51  Item  228 


FIBER  GLASS  PIPE  INSULATION . 

called  Micro-Lok  by  Johns-Manville  saves 
hours  on  the  job,  fuel,  and  power  costs. 
Opens  easily,  springs  closed  automatically, 
saving  on  installation  costs  in  many  ways. 
Developed  for  easy  cutting  and  fitting 
around  joints  and  fittings,  pipe  hangers, 
and  other  irregularities.  Information 
available. 

Pages  62-63  Item  229 


CIRCULAR  AIR-COOLED  CONDENSERS 

trade  named  Fandaire  by  Aimeo  Prod¬ 
ucts  (subsidiary  of  Yuba)  are  faced  right 
no  matter  what  the  wind  direction.  Low 
silhouette  unit  has  high-heat  dissipating 
fintube.  Weighs  1/3  less  than  conven¬ 
tional  installation.  Savings  in  piping  and 
installation  alone  may  be  considerable. 
From  3  to  120  tons  per  unit.  Information 
available. 

Page  65  Item  230 


BLOWERS  . 

made  by  Utility  Fan  move  air  better  be¬ 
cause  blower  wheels  are  precision  bal¬ 
anced  on  special  equipment  to  insure 
quiet,  long-lasting,  and  trouble-free  per¬ 
formance.  Dynamic  balancer  determines 
center-of-gravity  displacement  as  small 
as  25-millionths  of  an  inch.  Information 
available. 

Page  66  Item  231 
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INQUIRY  SERVICE  FOR  ADVERTISED  PRODUCTS 


PRIMARY  AND  SECONDARY  PIPING  . . 

with  Bell  &  Gossett  pumps  keeps  horse¬ 
power  down!  The  12  buildings  of  San 
Angelo.  Tex.,  high  school  are  heated  and 
cooled  with  water  that  is  moved  with 
6  B&G  Universals.  12  B&G  pumps,  8 
boosters.  There  are  3  primary  circuits, 
so  each  pump  is  sized  to  meet  maximum 
demand  through  single  loop,  thus  need 
be  sized  only  to  overcome  friction  head 
of  primary  circuit.  Full  explanation 
available. 

Page  67  Item  232 


TYPE  S  TEMPERATURE  REGULATOR  . . 

by  Lawler  is  unequalled  in  accuracy  of 
temperature  control.  For  industry’s  most 
exacting  requirements,  has  high  sensi¬ 
tivity  and  rugged  performance.  For  proc¬ 
essing.  dairies,  refineries,  chemical  plants, 
and  wherever  steam,  gases,  or  fluids  are 
used.  Information  is  available. 

Page  68  Item  233 


ONE-PIECE  GLASS  FIBER  INSULATION 

called  Snap-On  by  Gustin-Bacon  results 
in  a  30^  saving  on  handling  and  wastage 
alone,  according  to  insulation  contractor 
Precision  Insulation  Co.,  Houston,  Tex. 
Recent  job  involving  2  miles  of  Snap-On 
and  a  rigid  type  permitted  comparison. 
Information  available. 

Page  69  Item  234 


SCHOOL  CLIMATE  CONTROL . 

by  Powers  guarantees  an  environment  for 
learning  in  320,000-sq  ft  high  school  in 
suburban  Detroit.  Features  are  its  greater 
simplicity,  reliability,  and  lower  main¬ 
tenance  cost.  Company  takes  complete 
responsibility  for  a  correctly  engineered 
control  system,  its  proper  installation,  its 
continuous  successful  operation,  and  serv¬ 
ice  when  it  is  required.  Information  is 
available. 

Pages  70-71  Item  235 


HIGH  PRESSURE  UNITS . 

by  Drayer-Hanson  are  used  to  air  condi¬ 
tion  400,000  sq  ft  of  27-story  Kroger 
Building  in  Cincinnati.  Twenty-four  pace¬ 
setting  new  high  pressure  H.C.D.  air 
handlers  do  it.  Literature  available. 

Page  138  Item  236 


RESIDUAL  OIL  FIRING . 

with  Iron  Fireman  boiler-burner  units 
capitalizes  on  the  higher  Btu  values  of 


Nos.  5  and  6  oils  and  the  fact  that  they 
cost  less  per  gallon.  Dual-fuel  burners 
are  also  available  which  switch  either 
manually  or  automatically  to  gas.  For 
all  types  of  boilers.  Information  offered. 
Page  139  Item  237 


PORTABLE  PYROMETER  . 

manufactured  by  Illinois  Testing  Labs 
in  a  wide  selection  of  thermocouples  and 
extension  arms  assures  adaptation  to 
your  needs.  Eight  scaled  ranges  are 
available  up  to  2000  deg  F.  Bulletin  is 
available. 

Page  140  Item  238 


CHILLED  WATER  FOR  COOLING . 

by  Airtemp,  whether  for  process  or  com¬ 
fort,  offers  many  exclusive  advantages: 
hermetically  sealed  radial  compressor, 
innerfin  direct  expansion  chiller,  lower 
installation  and  maintenance  costs.  Com¬ 
plete  details  available. 

Page  141  Item  239 


ALUMINUM  DOOR  LOUVERS . 

offered  by  Construction  Specialties  are 
precision  engineered  into  neat,  attractive 
and  practical  units.  Though  competitive 
with  sheet  metal  assemblies  they  have 
many  attractive  qualities  available  only 
in  extrusions.  New  catalog  available. 
Page  142  Item  240 


DRAFTLESS  AIR  DIFFUSERS . 

at  Bankers  Trust  Co.  offices  on  Fifth 
Avenue  in  New  York  are  made  by  Ane- 
mostat.  In  the  banking  area,  over  1500 
ft  of  straight  line  air  diffusers  draftlessly 
distribute  the  conditioned  air.  Manual 
contains  data  on  this  wide-range  line. 
Page  143  Item  241 


BIG  DUCT  FANS . 

built  for  Con  Edison’s  new  generating 
stations  by  Aerovent  include  12  units 
rated  at  100,000  cfm  each,  providing  a 
total  of  1 ,200,000  cfm  to  draw  heat  from 
boiler  plants.  In  addition,  eight  32-inch 
panel  fans,  rated  at  10,000  cfm  each, 
cool  turbine  rooms.  Bulletins  available. 
Page  144  Item  242 


SNOW  MELTING  SYSTEM . 

made  with  modern  steel  pipe  spells  in¬ 
stant  death  for  all  snowflakes  when  you 


use  USS  National  Steel  pipe,  for  60  years 
the  consistent  choice  of  architects,  engi¬ 
neers  and  contractors.  Systems  are  ideal 
for  office  buildings,  hotels,  churches, 
theaters,  bus  terminals,  airports,  and 
highway  toll  gates.  Information  avail- . 
able. 

Page  145  Item  243 


FLEXIBLE  HOSE  . 

from  The  Flexaust  Co.  is  adaptable  for 
all  kinds  of  fume  and  dust  control  and 
ventilation  uses.  It  is  durable,  light¬ 
weight.  and  easy  to  install.  Details  are 
available. 

Page  146  Item  244 


RUGGEDLY-BUILT  COILS . 

in  the  Bohn  line  are  chosen  because  they 
are  tested  and  rated  according  to  ASRE- 
ASHAE  Standard  33-58.  Coils  have 
die-formed  plate-type  aluminum  fins, 
from  4  to  14  jjer  inch,  with  self-spacing' 
collars  completely  covering  the  tubes.  In¬ 
formation  available. 

Page  147  Item  245 


ASPHALT  FOR  COLD  STORAGE . 

is  available  from  American  Bitumuls  & 
Asphalt  Co.  Includes  Laykold  insulation 
adhesive,  Weathercoat,  mastic  Weather- 
coat,  and  floor  mastic  binder.  Used  on 
thousands  of  jobs.  Information  is  avail¬ 
able. 

Page  148  Item  246 


CLOG-PROOF  SEWAGE  PUMPING  .... 

is  better  than  ever  with  Chicago  Pump’s 
Flush  Kleen  units  with  sealed  electric 
floatless  pump  controller,  the  only  pump 
controller  that  will  not  become  insulated 
or  coated  with  grease  or  corrosive  ele¬ 
ments  found  in  sewage  and  drainage 
water.  Over  13,000  installations.  Infor¬ 
mation  available. 

Page  149  Item  247 


COPPER  TUBE  BOILERS . 

in  Bryan  Steam  Corp.’s  Series  500  are 
specified  by  engineers  because  of  the 
rapid,  maximum  heat  transfer  with 
proven  copper  tubes.  Because  units  are 
compact,  space-saving,  delivered  com¬ 
pletely  assembled,  they  install  quickly, 
anywhere.  Available  with  firing  rates  as 
low  as  125,000  Btu.  For  gas  and  oil. 
Information  offered. 

Page  150  Item  248 
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HIGH  VELOCITY  AIR  FILTERS . 

from  Air  Filter  Corp.  feature  high  ef¬ 
ficiency,  minimum  resistance,  no  direct 
air  passage  and  large  dust  holding  ca¬ 
pacity.  Catalogs  are  available. 

Page  151  Item  249 


HALF-INCH  SASEIOARD  RADIATION  . 

for  low  cost  zone-controlled  heating  en¬ 
gineered  by  Edwards.  Approved  industry 
ratings  greater  than  many  competitive 
%-inch  sizes.  Wood  grain,  chrome,  cop¬ 
per  tone,  and  flat  white  finishes.  Quiet 
wire  slide.  Cover  lengths  to  20  ft.  Free 
70-page  design  handbook  on  single  and 
multi-zone  hot  water  baseboard  systems 
offered. 

Page  151  Item  250 


INSULATION  ADHESIVE . 

from  St.  Clair  Rubber  Co.  is  specially 
formulated,  and  offers  30%  savings  on 
labor  cost,  a  permanent  bond,  and  a 
neater  job.  Information  and  sample  are 
available. 

Page  151  Item  251 


CHILLERS,  EVAPORATIVE  CONDENSERS 

are  included  in  the  line  of  air  condition¬ 
ing  products  by  Vilter:  150-ton  Uni- 
Chiller  has  two  compressors  and  75-hp 
motors,  condenser,  water  chiller  and  con¬ 
trols.  Completely  factory-assembled  units 
start  at  10  tons.  Evaporative  condenser 
has  externally  mounted  fan  to  minimize 
corrosion  and  extend  fan  life.  Capacities 
to  360  tons.  Bulletins  available. 

Page  152  Item  252 


EXTRUDED  ALUMINUM  SHUTTERS _ 

from  Elgo  Shutter  &  Mfg  Co.  are  of 
modern  design,  light  weight,  fully 
weather-stripped,  easier  to  install,  and 
are  rust  and  corrosion  proof.  Complete 
snecifications  are  available. 

Page  153  Item  253 


QUICK  AND  EASY  DUCT  TAPING . 

with  Amo  Ductape  can  be  proven  by 
free  test  sample  offered.  Seals  ducts  and 
secures  insulation.  Self-adhesive,  vapor 
proof,  waterproof,  costs  as  little  as  Vic 
per  ft.  Flame  resistant  type  available. 
Page  153  Item  254 


LOW  COST  HOT  WATER . 

is  available  with  Ewing  vertical  heavy 
duty  hot  water  heaters.  Quality  construc¬ 


tion  in  every  detail,  neat  and  attractive 
design,  with  silent,  automatic  operation. 
Comes  with  five-year  guarantee:  one  year 
unconditional.  No  electrical  hookup  re¬ 
quired.  Information  is  available. 

Page  153  Item  255 


PRESSURE  BURNERS  . 

for  dual-fuel,  gas,  or  oil  are  offered  by 
Synchronous  Flame.  Designed  for  hard- 
to-fire  jobs:  all  types  of  boilers,  warm  air 
furnaces,  and  ovens.  Many  standard  fea¬ 
tures  which  are  extras  on  other  burners. 
Detailed  information  offered. 

Page  153  Item  256 


DALLAS  SHOW  NEXT  MONTH . 

under  the  auspices  of  ASHRAE  will  have 
more  than  200  informative  displays. 
More  than  1000  technical  representatives 
of  the  leading  manufacturers  in  the  in¬ 
dustry  will  be  there.  A  unique  oppor¬ 
tunity  to  compare  competitive  products 
and  to  decide  which  of  them  can  best 
suit  your  needs.  Information  available. 
Page  155  Item  257 


AIR  FILTER  INSTITUTE . 

lists  its  membership  in  ad.  You  can  buy 
air  filters  with  confidence  from  these 
members.  Information  available. 

Page  156  Item  258 


THIN  STRAIGHTENING  TOOL . 

by  Watsco  is  quick,  easy  and  practical 
device  that  straightens  evaporator  and 
condenser  fins  in  seconds.  Made  of 
tough,  durable  nylon.  Standard  and  spe¬ 
cial  sizes  available.  Illustrated  brochure 
gives  full  details. 

Page  156  Item  259 


CEILING  DIFFUSERS . 

with  18  different  deflection  patterns  are 
available  in  a  new  series  from  A-J  Mfg. 
Co.  Copy  of  catalog  offered,  describing 
this  line  with  its  extruded  aluminum 
curved  blades  which  provide  maximum 
air  control  with  minimum  resistance. 
Your  choice  of  multiple  valves  or  op¬ 
posed  blade  dampers. 

Page  157  Item  260 


BOILER  WATER  LEVEL  CONTROL . 

made  by  Magnetrol  is  safer  because 
the  operating  life  is  practically  unlimited. 


because  customized  corrosion  control  is 
offered,  float  chamber  liner  flexes  off 
scale,  and  up  to  three  switches  can  be 
provided  (an  exclusive  safety  feature). 
Once-a-shift  blow  down  and  once-a- 
month  visual  inspection  of  switch  hous¬ 
ing  are  the  only  regular  maintenance  re¬ 
quired.  Catalog  offered. 

Page  158  Item  261 


NEW  DIFFUSER  .  . 

made  by  Air  Devices,  Inc.,  has  radically 
new  means  of  controlling  air  direction 
at  four  different  angles  of  discharge 
simultaneously.  The  result  is  positive 
adjustability  with  finger-tip  air  direction 
control.  Bulletin  offered. 

Page  159  Item  262 


LOW  COST  AIR  CLEANER . 

produced  by  Mamco  Corp.  offers  you  the 
chance  to  get  into  a  huge,  rich  market 
ahead  of  competition.  Every  home  is  a 
prospect  for  a  Health-Air  unit.  Three- 
stage  unit  includes  mechanical  filter, 
electrostatic  filter,  and  charcoal  filter. 
Information  available. 

Page  160  Item  263 


EXPANSION  JOINTS . 

from  Yarnall-Waring  Co.  may  be  serv¬ 
iced  in  the  line  under  full  steam  pressure. 
Costly  shutdowns  are  eliminated.  Fewer 
expansion  joints  needed.  Low  mainte¬ 
nance.  New  catalog  available. 

Page  162  Item  264 


VALVE  LINE  . 

bearing  the  name  Henry  carries  with  it 
complete  assurance  of  on-the-job  satis¬ 
faction.  Includes  packless,  packed,  and 
wing  cap  tyoe  shut-offs;  piston  and  dia¬ 
phragm  type  pressure  relief  valves; 
spring  loaded  and  free  floating  type  flow 
checks;  sealed  and  cartridge  type  filter 
driers;  strainers.  Information  available. 
Inside  Back  Cover  Item  265 


CONTROL  BULLETIN . 

offered  free  by  McDonnell  &  Miller  ex¬ 
plains  why  the  industry  says  “Yes”  to 
the  question  “Low  water  cut-offs  on  hot 
water  boilers?”.  Today  the  heating  in¬ 
dustry  has  accepted  the  water  level  con¬ 
trol  as  a  logical  team  mate  for  an  ASME 
pressure  relief  valve. 

Back  Cover  Item  266 


168 


JANUARY,.  I960.  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


ClUCLE  FOIt  HBW  eQUIPUlMT 
AMD  UTiRATURe  INQUIRIES 


CIRCLE  FOR  AD-DIOEST  INQUIRia 


PUtASE  PRINT  CLEARLY 


TO  ORDER  BOOKS  DESCRIBED  BELOW 


1  1  •  4  C  •  T  a  fMUUUMUMHUUtatta 

aaaiasasaraaaaaaaiaiiasiaaaaafaaaaMiittMa* 
tt4a4T4a4aMnn«MHMarMNMnM«MWM 
9imm  nnnun  T9  •niBntonmuuumum 

m  M  U  M  at  #4  M  M  tT  M  N  104  141  148  lOt  IM  104  104  lOf  144  lOt  IM 

S44a4114tS04t041Mt04  80Tt04a04tl4IUm8Uauauai4  81TtlS8iaaa4m 
vammmtitmtutummmmuAmmuntnmMULUMUi 
t4414faaUTM8f44ai4UiniMiai4ai4U49KTtl4aMS4014immM4a44 
444  147  SOS  Mt  no  871  m  274  m  874  iro  m  174  tro  484  m  m  448  m  184  184  88f 
484SS4a44S4114SS48  444  S44aM147a48S44  804  841  848  808  84iS44804847S44  844 


THto  44  Jafc  P—etl44 


Natara  ti  Hrm'»  ImIsms 


PImm*  8«i4  Mil  far  4fea  baaks  cIrclaOk 
AlCDIPaHIJKLMN 


January  *60 

U  Y 


FIRST  CLASS 

PIIMIT  NO.  13 
NIW  YOU.  N.  Y. 


BUSINESS  REPLY  MAIL 

NO  POSTAGE  NECESSARY  IF  MAILED  IN  UNITED  STATES 

POtTAM  WILL  M  PAID  RY 


This  sarviea  Is  not  avaiiabla  to  ovar- 
saas  raadars.  Cards  ara  void  aftar 
April  I,  I960. 


AIR  CONDITIONING,  HEATING  •>«  VENTILATING 

93  WORTH  STREET 

NEW  YORK  13.  N.  Y. 


READERS  SERVICE  DEPT. 


BOOKS  TO  HELP  YOU  WITH  YOUR  DESIGN  PROBLEMS 


DESIGN  OF  AIR  CONDITIONING  SYSTEMS 

by  F.  W.  Hutchinson 

115  full-page  charts  solve  p^lems  of  air 
conditioning  system  design  involving  cool- 
inf  load,  duct  design,  psychrometrics,  solar 
energy,  comfort  conditioning,  panel  cool¬ 
ing,  etc.  For  each  chart  the  engineering 
and  mathematical  backgrorad  plus  design 
example  and  scriution  are  given.  334  Pafss, 
118  mas.,  $7.08. 

TO  ORDER  CIRCLE  ■  ON  CARO  ABOVE 


DESIGN  OF  HEATING  AND  VENTIUTING 

SYSTEMS  by  F.  W.  Hutchinson 
96  full-page  charts  solve  problems  of  heat¬ 
ing  and  ventilatii^  involvmg  load  determi¬ 
nation,  duct  desim,  panel  heaLmg,  solar 
heating  and  combustKin  analj^  Com¬ 
panion  book  to  Design  of  Air  Conditioning 
Systems.  Same  methods  to  explain  and 
solve  problems  are  used.  328  Faias.  H 
CMirti,  $7.88. 

TO  ORDER  CIRCLE  C  ON  CARD  ABOVE 


CDMIINAT10N  OFFER 

•odi  of  tbs  above  books  by  Prof.  F.  W. 
HatcUnoa,  $12J8. 

TO  ORDER  CIRCLE  D  ON  CARD  ABOVE 


ITS  EASY  TO  GET 
THE  BOOKS  YOU  NEED 

Just  drcle  the  appropriate  letters  on  one 
of  the  cards  abo^  and  drop  it  in  the  mail. 
We'll  ship  the  books  and  bill  you.  Or  you 
can  save  book  postage  if  you  send  pay¬ 
ment  with  your  (^er.  Bther  way.  you  have 
full  return  privileges  if  not  sab'sfiad. 


HANDBOOR  OF  AIR  CONDITIONING. 

HEATING  AND  VENTIUTING 

Edited  by  Clifford  Stroek 

Completely  new  book  containing  thousands  of 
facts,  figures,  data  and  pcinc^es;  hundreds  of 
charts,  tables  snd  nu^  Answers  problems 
you  fsce  every  day  in  your  work.  Subjects 
trested  thorou^y  indude:  Air  C(»ditioDin|, 
Air  Hsndling,  Building  Hest  Loss,  Climstic 
Dsts,  Combastion,  D^ree-Dsys,  Dnsl  Duct 
Desij^  Dost  Collection,  Pod  Eadmsting. 
Hi^  Velodty  Air,  Msthemstics,  Motors,  Pip¬ 
ing  snd  Ptumbind  Psychrometiy,  Rsdistor 
Hesting,  Refrigersnts,  Service  Hot  Wster, 
Solsr  EMU,  Stoun  Flow,  Vcntilstion,  Wsnn 
Air  Hesting,  TerminMogy  snd  s  complete 
cross  index.  18M  Pmss.  746*  x  18%*.  598 
CMS,  Mtps,  niM.,  m  TsMm,  I15J8. 

TO  ORDER  CIRCLE  L  ON  CARD  ABOVE 


SOMMER  AIR  CONDITIONING 

^  S.  Konzo,  J.  R.  Cerrell  and  H.  D.  Barnither 
‘Trsining  text  snd  reference  book  on  resi- 
dentisl  sir  conditioning  for  sU  who  design, 
sdl,  instill  or  operate  these  systems.  Dis- 
grams  show  mechsnisms  snd  prindples  of 
operation.  Infonnstioo  understand  able  to 
begioner.  Tells  how  and  why  things  are 
done  the  way  they  are  and  what  makes 
equipment  operate  the  way  it  does.  568 
Pi«aa.  266  Dina..  $8J8. 

TO  ORDER  CIRCLE  Y  ON  CARD  ABOVE 


WINTER  AIR  CONDITIONING 

by  S.  Korao,  J.  R.  Carroll  and  H.  D.  Baraithar 
Doet  for  hesting  what  Summer  Air  Con- 
di/ionf^  ^toes  for  oooUng.  sUb  Psfss,  317 


TO  ORDER  CIRCLE  U  ON  CARD  ABOVE 

COMBINATION  OFFER 

Both  of  tbs  abovs  Air  CoiidilloMi«  books, 
$15.88. 

TO  ORDER  CIRCLE  V  ON  CARO  ABOVE 

MORE  BOOKS  USTED 
ON  OTHER  SID^-^ 


ISIS!  9ntn 

nsg§  tttt 


BUSINESS  REPLY  MAIL 

NO  POSTAGE  NECESSARY  IF  MAILED  IN  UNITED  STATES 

POtTAM  WIU  N  PAID  IV 

AIR  CONDITIONING.  HEATING  ni  VENTILATING 

93  WORTH  STREET 

NEW  YORK  13.  N.  Y. 

READERS  SERVICE  DEPT. 


•  4  C  •  T  t  •ItUlSUMUUlTUUtOUtt 

•SMtTMWMUMnt4aiM«TMM44414S4S44 
4Ta44f»U««MWMITUH«0  4141ttHMM 
«  TO  T1  Tt  ra  T4  Tf  T4  rr  Tl  T»  M  81  M  W  44  «  84  87  48 

41  48  48  44  48  48  4T  48  88  100  141  108  108  104  108  108  lOT  108  104  110 

808  808  804  8M  804  807  808  804  814  SU  tU  8U  114  tl8  au  SIT  tl8  Uf  880  181 

884  8US84  887  888  884  880  881  888  848  884  886  S88  887  888  884  840  841  8tt8tt 
SM  847  848  844  810  861  848  848  844  a(4  884  847  888  880  860  881  888  8n  844  846 

848  844  870  871  878  878  874  876  874  877  878  874  880  881  888  888  884  844  884  887 

844  841  84884884484i8N847848844400  S01  808808804404804807804404 


CIRCLE  FOR  NEW  EQUIFRIENT 
AND  UTERATURE  INQUIRIR 


CIRCLE  FOR  AD-DIGEST  INQUIRItS 


THto  f  Jofc  P—8ti48 


Mrtf  Pina's  IhImsb 


PI8888  mad  aad  Ml!  far  Mm  bssla  clrelsA:  January  *60 

AlCDIPGHIJKLMNOPQISTUV 


FlEASE  FRINT  CLEARLY 


TO  ORDER  ROOKS  DESCRIBED  BELOW 


USE  CONVENIENT  CARD  ABOVE  TO  ORDER  THESE  BOOKS 


lit!  RMPounK  viTn  SYnon 

by  OwM  S.  Li«b«rg 

A  complete  and  concise  expositioo  of  the 
principles,  design,  instsUadoo  and  appli* 
cation  of  high  temperature  water.  Written 
by  the  designer  ot  many  of  the  woriiTs 
Ivgest  systems.  For  engineers,  operators, 
andowners.  224  Patsa.  IBG  IDm..  tdJBB 


and  owners.  224  Pagsa,  tB9  IDm.,  tdJBB 

TO  ORDER  CIRCLE  M  ON  CARD  ABOVE 

IIETIODSOFJOINmGnPEbyJ.E.YoA 

The  most  detailed  informatkn  available 
on  standards  and  s|mal  joints  for  all  types 
of  metallic,  glass,  tile,  pUMtk  and  ccmcrete 
pipe.  Data  on  joints  designed  to  take  up 
movement  due  to  expansion  and  contrac¬ 
tion.  234  P^pab  249  DIm..  $4.00.  . 

TO  ORDER  CIRCLE  O  ON  CARD  ABOVE 

DESIfiN  OF  NNKTIUl  EXIAOn  SYSTEMS 

Cowiplataly  rwrissd  3rd  Edition 
by  Mn  L.  Aldan 

Thia  rlasaic  text  on  how  to  *g"j  build 
ami  buy  industrial  exhaust  systems  has 
been  brought  up4o-date  to  meet  modern 
standards  of  industrial  environment  De- 
vdopments  and  advances  in  devices  and 
techniques  described.  254  PUfas^  137  lOos.. 


DESIGN  OF  PIOMBING  AND  DRAINAGE 
SYSTEMS  by  L  BlwHionnawi 

Detail^  illustrated  guide  covering  modern 
plumbing  practice  a^  design.  Basic  prob¬ 
lems  as  well  as  modern  specialized  traics 
are  discussed.  328  201  nias..  $^00. 

TO  ORDER  CIRCLE  P  ON  CARD  ABOVE 


FUn  FLOW  M  nPES  bVC.H.  McClain 

How  to  solve  problems  invoh^  the  flow 
of  Ikiuids  and  gases  throu^  pipoa.  How  to 
handle  viscosity,  friction,  heat  ukI  other 
factors  expires^  in  various  dimensional 
systems.  Woihed-out  prd>lems  show 
dications  oi  principles.  124  Pagsa,  18 


TO  ORDER  CIRCLE  I  ON  CARD  ABOVE 


plications  <x  pimapiea.  124  ragaa,  18 

niBa.,  $4.88. 

TO  ORDER  CIRCLE  J  ON  CARD  ABOVE 


PtANT  AND  PRDCESS  VENTILATIDN 

by  W.  C.  L  Hamaon 

Design  factors  and  data  that  can  be  applied 
to  any  situatimi.  Principles  are  dear,  k^- 
caL  Shows  how  to  estimate  exhaust  re¬ 
quirements  for  dust  and  fume  producing 
processes,  hot  or  odd.  Prinddes  of  gen¬ 
eral  ventilation  and  bulk  fn»r*iri>u  him- 
dling.  4«  172  IDm.,  $9.88. 

TO  ORDER  CIRCLE  9  ON  CARD  ABOVE 


INDOSTRIAl  NEAT  TRANSFER 

by  F.  W.  Hutehimon 

Provides  123  time-saving  working  gnqihs 
for  the  direct  solution  of  most  commonly 
encountered  problems.  Graphs  are  eqiud 
in  accuracy  to  the  equations  from  which 
they  are  derived  and  bdp  eliminate  errors 
in  calculation.  334  Pagsa,  134  Quirts  and 
IDaa.,  $7.88. 

TO  ORDER  CIRCLE  N  ON  CARD  ABOVE 


SNOW  MaTMG  by  T.  Napiar  Adlain 
Correct,  tested  steps  in  planning,  designing, 
building  and  tolerating  snow  mdting  sys¬ 
tems.  lime  saving  charts  tables  SM 
graphs  give  data  and  simplify  every  step. 
224  Pi«ea,  189  IDaa.,  $458. 

TO  ORDER  CIRCLE  $  ON  CARD  ABOVE 


FLOW  AND  FAN  byC.H.B.rry 
Covers  the  flow  ot  gas  throng  ducts,  and 
fan  performance  and  contrm;  moving  air 
throng  ducts,  fan  selection  and  ctmtrol, 
duct  arrangement,  system  characteristics, 
flow  analysis.  Basic  dida  and  methods  used 
to  calculate  system  resistance.  Practical  in¬ 
formation  for  sdecting  a  fan  for  any  duty. 
232  Pt«a8,  84  Dina.,  $4.88. 

TO  ORDER  CIRCLE  I  ON  CARD  ABOVE 
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VALVE 
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CONTROLLING 

FLOW 

SINCE  1914 


Every  product  bearing  the  name  Henry  carries 
with  it  complete  assurance  of  on-the-job  satisfaction. 
This  quality  of  performance  and  the  confidence  it 
inspires  have  made  Henry  the  most  accepted 
line  in  the  industry. 


VALVES-Shut-off 

Packless.  Packed  and  Wins  Cap  Types 

VALVES- Pressure  Relief 

Piston  and  Diaphragm  Types 

VALVES- Flow  Check 

Spring  Loaded  and  Free  Floating  Types 

FILTER-DRIERS  s  DriersafT^^h 

Sealed  and  Cartridge  Types 

STRAINERS-AII  Types 

Sealed  and  Cleanable 


HENRY 


VALVE 

COMPANY 


For  Refrigeration,  Air  Conditioning  and  Industrial  Applications 

MELROSE  PARK,  ILLINOIS.  U.S.A.  CABLE:  HEVALCO,  MELROSE  PARK.  ILU 


low  Water  Cut-offs  on  Hot  Water  Boilers?  I 


...the  industry  has 
given  the  answer 

Yes,  the  answer  has  come  from  the  field  ,  .  , 
from  the  engineers,  contractors  and  manu¬ 
facturers.  They  have  seen  the  logic  of  install¬ 
ing  a  water  level  control  on  hot  water  space 
heating  boilers  ...  a  low  water  cut-off,  or— 
for  even  greater  precaution— a  feeder  cut-off 
combination. 

We  knew  it  was  a  good  idea.  Expet^ted  it 
to  grow  and  grow.  But  frankly  we  have  been 
surprised  at  how  rapidly  the  heating  indus¬ 
try  has  taken  hold  of  water  level  control  as  a 
logical  team  mate  for  an  ASME  pressure 
relief  valve. 

In  fact,  many  local  codes  now  require  a 
low  water  cut-off,  or  feeder  cut-off  combina¬ 
tion,  on  hot  water  boilers  installed  in  places 
of  public  occupancy —  including  multiple 
dwelling  units. 

Notice  the  diagrams  of  recommended  in¬ 
installations  op|)osite.  For  more  detailed 
dis<-ussion  get  this  booklet  that  tells  the 
whole  story:  '’Basic  Safety  Controls  for  Hot 
Water  Space  Heating  Boilers.” 


The  What-Why-How 
in  eight  interesting  pages 

Write  for  Bulletin  P-30C 


MCDONNELL  &  MILLER,  fnc. 

3500  N.  Spaulding  Ave.,  Chicago  18,  III, 


guards  which  is  today's  best  and  most  complete  answer. 
A  AAcDonneli  combination  Boiler  Water  Feeder  and  Low 
Water  Cut-off;  also  McDonnell  A.S.M.E.,  Pressure  Relief 
Valve. 


The  safest  and  most  complete  control  for  a  hot  water  boiler. 
Offers  a  combination  of  mechanical  and  electrical  safe- 


The  essential  low  water  control  for  a  hot  water  boiler. 
A  McDonnell  Low  Water  Cut-off  located  above  lowest 
permissable  water  level;  also  McDonnell  A.S.M.E.  Pressure 
Relief  Valve. 
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